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LETTER OF TRANSMITTAL 


DsPiUtTMEOT OP THB InTEBIOB, 
BuBBAXT OPsEdUCATIONj 


WaahingUm^ July SO, 1910. 


Sir: Scientific research, ^hich widens'the^bounds of knowledge, is 
as essential a part of the higher is instruction, which 

looks to the transmission of knoyirledge and training in its use* To 
promote a better organization of the agencies of pure research in this 
country, and especially those agencies connected with the graduate 
schools of our universities, is therefore one of the ends to be sought ' 
in the work of this" Bureau. 

I have been impressed with the wide extension of labojratory 
methods in the field of biological study, and with the varied useful- 
ness of the research stations through which such extension has been 
effected. While seaside laboratories have bten in operation for a 
generation and more, their growth in number and in the range oA 
their service has been noteworthy. Accordingly, I gladly availea ' ^ 
myself of the opportunity presented by Prof. Charles A. Eofoid's 
stay in Europe during the year 1908-9, to secure from Him an account, 
based on his own observations, of the organization and conduct of 
such stations in the several European countries. His report, pre- 
pared army request, is respectfully presented herewith for publica- 
tion in the Bulletin of this Office. 

This monograph is intended to serve a practical purpose, that of 
{lunishing such an account of the European stations as will further •, 
the advancement of similar stations in America. It will undoubtedly ^ 
be of interest moreover to all who are concerned with the biological 
sciences and are following the course of their development. 

Very respectfully, 


Elmeu Ellsworth Brown, 

C(mmi88mi£r. 



The Secretary of the Interiob* ' 


ERIC 
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PREFACE. 

This report is based |n large part upon a personal examination of 
the flesh water and marine biological stations of Europe^ made in 
the summers of 1908 and 1909. Its purpose is to put in conven- 
ient form for. mference an account of the history, : organization, 
equipment, and work of the various stations of Europe, and to indi- 
cate their relations to research and to education of advanced and 
elementary or popular characters. Special attention has been 
given to the gnomic or applied scientific phases of their activities 
m the firm ^lief that biological stations and their methods of attack 
upon biological problems are destined not only to add gr^tly, and, 
in a unique way, to the advance of knowledge but are also of prime 
economic importance. They are laying tbe foundations for a scien- 
tific aquiculture that will make pebble the conservation of the 
SBsthetic an^ econoiiic resources of lakes aiid streams from threat- 
ened pollution and destruction, and that will facilitate the full 
reaping eventuajly of the annual harvest of the sea without the 
destruction of its sources. In their field, biological stations may 
do in our country for aquiculture what experiment stations have 
done, and are doing, for , agriculture. 

The writer is under many obligations to the directors and members 
of the sta^ of the stations herein described for countless courtesies 
in securing tKe data for this report. 

Berkelky, Cal., Decemher 1909. 
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THE BIOLOGICAL STATIONS OF EUROPE. 


CHAPTER L 

THE P9VCTI0HS OF BIOLOOICAI *STATIQHS. 

A decade after the publication of *'The Origin of Species^’ the 
fructifying influence of the new idea had not only brought new zest 
to classroom instruction and made the biological laboratory ah insep- 
arable part of the equipment of a uniyersity, but it also sent the 
investigator forth from the museum and laboratory to that greatest 
of the arenas of organic evolution, the seashore. Imbued with the 
id^a that the great problems in biology which the theory of natural 
selection had brought to light could be solved more speedily and 
more satisf^torily at the seashore than elsewhere, a'^oung enthu- 
siast, fresh from the laboratories of Jena, set out • to . establish and 
equip a great marine observatory on the shores of the Mediterranean. 
Others had preceded young Dohm, but none so clearly acknowledged 
his debt to Darwin. A host followed him, not only to Naples, but to 
scores- of stations springing up in quick succession in other lands and 
on far-distant shores. 

The causal analysis of biological phenomena by the aid of the 
experimental method is giving new impetus .to the utilization of 
biological stations and, even more than Darwin’s great idea, is the 
mainspring in the maintenance of old and the establishment of new 
stations, and is leading to a broader and more comprehensive founda- 
tion for the work of the nearly one hundred institutions in Europe 
which may be classed "as biological stations. 

The past decade has witnessed a great increase in. the operation of 
the economic and industrial motives for the establishment of biological 
stations. This shows itself in the increasing um of their facilities 
in medical mstruction and leses^h alpiig^ phy^ lines and 
especially in of fidimes Prior to 

m fislieriei»"'j^ reihoj^ fi^m 

f pr^ticat;^^^ of it'wasy]d^Bultoiy 

1 sirid all of it was.ttiterly inadequate^ to , establish a .eei^ ba^ for 

V the conduct ftdh oultute^ even how rest 
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| » , BIPLOOIOAL STATIOMa OF ECBOPK. 

fishing operatioBB, the great improTemente in transportation uid 
marketing, and the increasing demand for (iie products of the sea 
for food have made imperative a scientific basis for aquicultuie 
if tha hsrvmts of the sea are to be fully reaped and its resources to be 
maintained "unimpaired for the future. The pollution of the lakes 
Md streams by municipal, industriaT, and chemical wastes, and the 
ill effects of over^hing threaten to exterminate the native fishes 
and to destroy entirely a source of great pleasure and profit to the 
human race. To meet these exigencies created b^ c.i 'jb rapid advance 
in our civilization a new type of station is now m the process of 
evolution, ono, moreover, which is no longer merely a biological 
station, but rather a station equipped for the solution of biological 
problems with the aid of all pertinent sciences. The causal analysis 
.of the problems surrounding a living organism in Its environment 
cal^ for exact and thorough knowledge of both the ftnimiil and its 
«mvironing factors, and necessitates tfie aid of chemical, physical, 
hydrograpWcal, and meteorological research in clow correlation 
with the biological and subordinate to it. The biological station of 
the future is thus coming to be a marine or fiesh-water dhservatoiy 
with a broader basis and wider scope of action. 

This vdder outldok has dominated the work of the International 
Cominission for the Investigation of the Sea, which began its opera- 
tions in 1902 and has at present the cooperation of eleven countries — 
England, Scotland, Ireland, Norway, Sweden, Finland, Russia, 
Denmwk, Germany, Holland, and Belgium. While its biological 
work is mainly Restricted to the piactical problems of the fisheries 
and is th\is stimulated by the economic motive, the method of its 
prosecution is the broader one above outlined. This, the first 
example of international and scientific cooperation which the present 
century hw witnessed, is full of profound significance for the future 
work of biological stations upon problems less directly economic in 
their nature. 

The isolation and differentiation of fresh^waterenvironn^ents have 
thus far prevented like cooperation in the newer fresh- water fisheries^ 
research stations that have beep springing up in Europe in the 
present decade. The example of the Munich fisheries experiment 
station under the able direction of Proft^sor Hofer has been potent 
in siiinulating the opening of like enterprises in Austria, Hungary, 
^hi^a, Sweden, and Frahce, and in creating a demand for such 

slalions are very 
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and am always manned by men of scientific training. The large 
work they are doing in restoring and improving the sanitary condi- 
tions and food resources of the streams and lakes, of Europe is an 
abundant justification for their existence. There is a great field in 
our own country for the development of local stations with state and 
federal support directed toward the practical problems of the fish- 
eries. Obviously such stations might well have the same relations 
to the scientific faculties of our state universities and to the central 
coordinating bureau at Washington that our agricultural experiment 
stations now bear^ 

The great r^earch stations of Europe are supported largely, and 
often almost exclusively (except in Great Britain), by state and 
local funds. This is made possible in European countries by the 
recognition on Uie part of tlie state of the relation of research to 
higher education in biological sdienees and by the centralized forms 
of adn^istration of educational policies and funds. At some time, 
possibly not far distant, it may be found advisable that our own 
Federal Government should assume through some central agency 
the ^equate support of two great research stations, one on the 
Atlantic and one on the Pacific, as an integral part of our system of 
higher education. It is obvious that such stations should be free 
from the domination of economic interests, though it might be to 
the great advantage of both if the fisheries interests and the rmearch 
; stations should stand in an advisory and cooperative relation to one 
' another. 

The functions of such great research stations are quite distinct from 
those of smaller, local fish-cultural experiment stations, which may 
well take over ail formal instruction, as well as the investigatioti of 
local and especially of economic problems. 

i The functions assumed by a biological station determine largely 
; the character of the location best suited to its work. The factora to 
b^considered in the location of a Hmarihe station are accessibility, 
nearness to sea, abundance and variety of local fauna and flora, ease 
of acc^ to varied types of environment, purity tod salinity of the 
water, tidal amplitude, and climatic conditions. > 

These different factors operate with varying force according to tiie 
relative stress laid upon the several lines of work which may be prer 
sented at a station. A great international or national station, for 
example, should be on or near main lines of travel, preferably near a 
city where the problem of living quarters may he sqlved independ^ 
entiy of the statibn. It should also be located with especial referenoe 
; to the variety richness of the fauna and flora and the purity of 
^ ^ the water for experimental work. Stations serving local intereete 
and ooncemed largely in instruction, on the other hand, are usually 
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cKentele, and t>fteii proyide living quartara in connection with the 
station building. The reaeai^h station, as a rule, finds a better 
location on warmer shores, since southern faunas and floras are more 
varied than northern. * Variety of fauna, on the other hand, is not so 
essential for the station whose function is teaching and whose interests 
are local. The station whose aim is economic is obviotisly best * 
locahMl in or near great fishing oentere where contact with fisheries 
problems is most intimate. 

Purity of the water supply, as shown in its freedom from admixture 
with fresh water and from contamination by sewage, industrial 
wastes, or considerable quantities of shore detritus due to tidal cur- 
rents, is a matter of great importance to all stations where ej^ri- 
mental work or fish culture is carried on, or where varied types, 
especially pelagic forms, are kept in aquaria. Much may be done 
by sedimentation and by preliminary' storage in the dark to improve 
polluted waters for circulation in aquaria and laboratories; but, after 
all is'said, f^ty of water supply is the greatest asset of the marine 
station. * 

The distribution of water to aquaria and laborau>ries i^best made 
in piping of lead, glass, hard rubber, or well-ename|ed iron, with hard- 
rubber fittings. Iron, hard lead, copper, and brass shouUi be avoided 
in reservoim, pipes, and pump. Cast-iron pumps and sea pipes 
properly asphalt^, if flushed before using, have proved unobjec- 
tionable. Hard-rubber pumps have generally been discarded because 
. of breakage and exp^e. The use of compressed air in pumping b 
to be highly recommended, as it*makes possible the elimination of the 
metal and' fittings of the ordinary pump and delivers aerated and* 
cooled water to any desired level. , . 

The utility of an aquarium to the biological station is great. The 
indirect service, which the opportunity of observing the living 
animals renders' to naturalists working at the station, and ample* 
provision of material which the routine maintenance of aquaria 
invariably provides, more than compensate for the expense of upkeep 
in properly installed, equipped, and constructed ^uaria. The cost 
of pumping, attendance,, and feeding is copsiderable, and few, if 
any, exhibition aquaria, even the more favorably located onw, yield, 
however; an income sufficient to meet the expense of maintenance. 

The two principd functions which biological s.tations fulfill and 
whi<|i can not be eq[ually well fulfilled by" any other exiatit^ educe-' 
tioniU / agency — elemental^, technical, and 

‘ aivan^ in tbo field of pure science and Ha applica* 

tiqcii; To ^lia nay bo added the esthetic element contributed to all 
visit k, . • 

: and edentifiodly maihtamed. aquari 

Widti a bMogfoil^kataph of life of j 
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failing intereat and pleasure to many people, young and old alike, 
who are neither students nor inYestigatore in the biological field. In 
respect to noyelty and interest, biological stations are coipparable 
with,o^r great astronomical observatories. In spite of what has 
been attained in tlie way of biological instruction, there still remains- 
a large field of popular instruction and stimulation of interest in 
biological science which no institution can so 'thoroughly and 
effectively accomplisb as a scientifically directed marine aquarium, 
which^hould form an integral part of every marine station easily 
accessible to the public. ' 

The technical and popular instruction of the nature of university 
extension work among filing and seafaring folk along biological and 
pbcicultural lines is exemplified in the fisheries station at PieMn- 
Barrow, in Lancashire, and at Grenoble and Toulouse. These **fish- 
ermen’s institutes *'^re mutually beneficial add lead to a better under- 
standing on.the pHn of inveetigators of fisheries problems and on the 
part of fishermen to a juster appreciation of the^efforts of the ^st ate 
to improve and regulate the fisheries. The development of a scien- 
tific aquiculture^must utilize much of this work in order to put into 
operation by popular education the results of investigation. The 
biological station may be made a potent agency in this extension 
work, as well as in the instniction in the technique of fish ctilture. 

There are few, if any, of our universities and .colleges which are 
located on the seashore or directly upon the shores of lakes or 
streams. The richness and variety of marine life as contrasted 
with that of fresh water, and. the difficulty of studying either, except 
in the most meager fashion and at much expense, place the marine 
biological station in a position of unique advantage over all educa- 
tional agencies in the biological field, while both fresh-water and 
marine stations bring the student to living animals in their normal 
environment, and thus mak^ possible the highest ty|>e of instruc- 
tion and research. The utilization of the marine station in the 
Easter and summer vacations for the fonhar instniction of univer- 
sity classes is universal in France, Austriii, Sweden, and Norway, 
where universities are directly in control of their own stations, 
while English students gather at Plymouth for class instruction, 
and German students swarm to the Mediterranean stations in the 
April recess for indiyidua! work and research. 

- Stations engined in iiastniction of the formid type need large- 
generfd laboratories, small reference libr^ies, aquaria for/atudy . [ 
and observation, and. should W located where the fauna is abundant 
and easily obtained. Varied fauna and great piprity of water 
not prime requisites. 

T^ research function of a station is ij^ highest one, and at the same 
^j^e exhibito its gieatest. sdentific w economic yalpe* . li is idbd 
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ttw B H^d expen«T« oiw'^ equip Md nuinUm end the om which 
givee it leeet publicity. The biologioel eUtion is » unique egmcy 
in .biologicsl research, indispensable in the equipment of a naUon 
for the upbuildiqg of leaders in biolopcel leeching and in tfce devel* 
opment and expansion ,, of the spirit of resesirch. It fulfills this 
function by placing the investigator in the pla^ of greatest advan- 
tage with respect to the livipg material which he seeks to control 
and providing the opportunity for long-continued and cl«^ obser- 
vation and experiment upon abundant and varied material.^ Not 
the l^t valuable factor is the sUmulim of contMt with other inves- 
tigators engaged in other lines of resei^h. This f^tor alone places, 
a limit upon the p^mber of wp^te lea eych ^ ^iCiona which c« bo 
maintained to advantage. The larger the station, .the niore inter- , 
national its clientele, the greater ito value to the investigator in this 

vespect. ^ 

The station equipped for research needs many small laboratones 
for individual investigators, affording quiet and freedom, a great 
library* of original sourcea, a large (and for the future much more 
, t-K*" m the past) equipment of aquaria .'or observation and cxperi- 
ment,^^^at purity of water, and great care in installation of circu- 
lating and aerating systems, an ample field equipment, the services 
of cblleotors trained by years of experience with t^ local eondition^ 
and fauna, easy and quick access to a varied fi^, and, at least, a'' 
tmall permanent scientific staff in charge. Climatic, social, and 
isathetio. conditions also profoundly affect the pr^uctive capacity 
of a station, while the personalities of the director and permanent 
staff do much to creato'esprit de corps and an aUxmsphere conducive 
to vigorous and effective reseau'ch. 
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CHAFER II. 
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INTRODUCTION. 

^ In pfbportion to area Italy has a great extent of coast line, uid 
one, moreover, bathed by warm seaa ricl^in varied marine life, 
offering many choice locations for marine stations. That they have 
not multipli^ here as in France is doubtless in part dua to the pro* \ 
eminent excellence of the great station at Naples (1872) whose ample 
facilities provide opportunities for a large number of investigators, 
and in which Italy has always had a large repBesentation. This 
station dravcs its support from many nations and justly deserves the 
• appellation of intemationai, though located in an Italian city. 

Local needs have led to tlie opening of a small station on the 
beautiful Italian Iftiviera at Rapallo (1889) by the University of 
Turin, and by Kleinenbeig and others in connection with the univer- 
sity located at the famous Straits of Messina where Dohm and 
Mikluho-Maclay in 1867 opened a temporary station. The new 
station at CagUait (1909) in Sardinia with its modern equipment and 
unique locatioii is Italy's latest achievement 
Modem developments in iSsh culture have led to the establishment 
of a hydrobiological institute at Milan (1907), which utilixee the fine 
aquarium building of the Milan exposition for its laboratories. 
Zeal in geographical exploration has 1^ a group of Ronfan scientists 
to found the limnological station aUBo>sena, the biolog^l features 
of which are as yet undeveloped. >A strong movem^t has been 
instituted also iii Rome to establish upon the shorn of the Mediter- 
ranean an international survey of its waters along lines so successfully 
followed in the North Sea and adjacent waters by Che International 
Commission for the Investigation of the Sea, with headquarters at 
Copenhagen. \ \ 

NAPLES ZDOLOQtCAL STATION. . 

[Addren for leUeni and ra^ueata: **VenraItung der Zoologiachen Station, StasioDO 

i^logica Napoli.*'] • 

bifector/lM. 'fir. Beinha^ * 

Aaaiatant wedtus, fwl Dr. Hugo Eiaig. 

Aniatant in charge of loological department and i^logCKher Jahreaberichte, 
Prof. Dr. Paul Mayer. / 

Aaaiatant in cha^ of '*Faiuia nod Plom,’* ** MiUheiiangen,'* and aitiala, Prof. Dr. , 
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' Iibnfian«bdex{^ Dr. £mil4dii0be1, 

' C(m8emtor> Dr. Salvatore Ix> Dianco. (Deceased lO, 1910. ) 

Assistant in i^arge d mu8eU> Dr. Reiidiard Oast. 

. Assist^t in clu^ucge ot philological departMaeuLtl;, Dr. Bidbard Burian. 

Asstent in dbai^ ot chenucal department, Dr. Martin Hen^. 

Zootomist for physiological department, Dr. Victor Bauer. 

Assistant in zoological departinent. Dr. J. Gross. 

. Secretary Mr. Hermann Linden. 

. Engineer and architect, Mr. £. Gravina. 

Telegmph address, Acquario, Napoli. 

The staff of employees includes three artists, four pr^parateun, one precision 
’in6chai^<^£% ten kboratoj^ servants, three ergia^rs and fiicemen, two pump men, 
one gnuth, one pai^ and plumber, one carpenter, one keeper of the aquarium, one 
Watchmen, two casMem, two porters and commissionnaires, and nine Ishennen 
permanOinMy employdl', becddee occasional tempomii^ kboifers. 

eboB^ begreiflicli war es, dai^ ein funger Maipi, 4er gerade 
d vm rich zoologischen Stadien zu 

voDi dieser £rregting eigriffeD ward, iiDd seiB gaDzes weiteres 
iieben an die Aufgabe set^te, die mateiiellen Schwiengkeiten der 
♦IPorscfeimg zu verringem und dtirch zweclonissige Oiganisation die 
intellecli^e Arbeit in weitestem tJmfange zu erleichtem. Diese 
fffhrte zur Ortlndung der Zoologischen Station in Neapel.^' ® 

Foremost ^tmong the biological stations of the world in the extent 
and comfletml^ of its material equipment and in the wealth of 
oppc^nhities it offers, inspiring in its history pid unparalleled in its 
gh)Wtb| unsurpassed in its eontributiolns to biologim science^ pro- 
found in its influence upon the course of 4ey<^opment of modem 
biology, and powerful in its stimulus to the esiabllslment of hidlogical 
stations elsewhere, stands the zoological station of Naples, the peer 
- and leadej^ of them aD. Coming as a fordgn intruder into a strange 
^ty, it has won the pride and confldence of Naples ; beginning upon 
slender private means, it now draws its funds in large part from 
« state budgets and from educational and scientific institutions in 
tnai^y lands; prirharily completely German in origin and spirit, 
ft ^ nevertheless int^mationai in support and clientele and Is to-day 
ohe ;df^ the pleasing vi^Ie tbk^ of the. biiuiiisinnent of ppfltical 
boundaries in the world of scieiice. 

Iftie Naples station is no chance offshoot in the rapid growth which 
,the biological $ciences;have jptiade .in -the past forty years, nor a mere 
-i^ression of the'scientifec'&ilg^ Ibut ra^er the creation of the 
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finujinidi sliiccess, dispetted tlu) suspicions of an alka peopllo of , an 
enterprise they cAild but ijppeifeo^ly irodorstandi hap commanded 
and held the loyal support the German State and the fishermen of 
Margellina and has made Naples the,34scca of the biolog^jial worlds . 

This great work has been a^compMshed without involTing the 
station in any entangling alliances with other iostituticte or irith 
economic interests. Throughout aU its history the station hi^ pre- 
served ite integrity and its untranun^ed freedom from ^ control 
save that of its director. , 

A'pup^ and colle^ueof £mst Haeckel and docent at theJfJniveisity 
of Jena, young Dohm made in 1868 a journey to the poast of Sicily 
and established at Messina a small temporary laborltoiy for his own 
researches. Returning to Germany in the winter ^ began ffiei col- 
lection of funds to opea^a laboratory ^nd hquarium abt^t place, but, 
fortunately, as recent history has to tragically proved, he chartged 
his selection o| location to Naples. In. 1870 he finally succeeded in 
securing from the city of Naples a superb site in the Villa Nazionale 
on the water front of the Bay of Naples, upon the conditien that he 
should erect a station which remains the private property of the 
founder and his immediate heirs for ninety years and then reverts to 
the municipality, but must still be used for its original purpose. 

The Franco-Prussian war delayed Operations, but building was 
begun in 1872 and completed in 1874, when the station was formally 
opened in February, after months of harassing difficulties, local, tOndr- 
nical, and finainicSal, In this first building Doctor- Dohm sunk his 
private fortune of 300,OOQ francp, the balance of the total cost of 
-400,000 being met by outside contributions, of which £1,000 was 
secured in England through the efiorts of Mr. Frank Balfour and Pro- 
fessor Huxley. The Gehnan ministry of foreign affurs granted an 
annual subvention of 30,000 marks (increased in 1888 to 40,000 marks, 
anjl later reduced to 20,000 upon Doctor Dohra’S initiative), wad 
the station was launched on its successful career. 

The mcreasing demands upon the station compelled an enlargemOnt 
of its faciltiea in 1886 by the constraction of the western block of the 
building (PI. IH, A), toward the cost of which the Italian and pro- 
vincial governments contributed through several yearly budgets a 
tot^ of about lOQJlOP lire. .% 

Tw ori^al plan of the station, as -outlined by Doctor Dolm 
(1872);{ conipmtire physiedogy was included in its. propped field o{ 
bdt funda were insuffioient (9 pri>yide; adeghato^^c^^ 

braiibh of 

« th0 6iicpura^eme^it of tlio dionnfui Knipetor a fun4 ol BOOpOOO marics 
Was ^snibs(6nt>ed toward potion of the . coijyBtmbted/^^ 
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it’tb meet the greatly ilptom it, a H«nm«Li».^ 

J^i^eev^Hd yearn |>riOr to 1605 bsioec^ed' its resources. 
f^e Naples station has been ox<»ptionalty fortanate in the men 
^ }»»▼« been associated idth Doctor Dohra in the enterprise, 
r t^iose who ha^-e serve :1 upon its staff is the 

Hugo Eisig, Doctor Dohm’s loyal lieutenant from the very 
still an emeritus member of the staff. Among those 
' *^" ‘in iaie w to the growth of the station are 

uehbfiig, S|)iEflagel, Xiang^ Schmidtlein, Andr5s, Vosmaer, Brandt, ■ 
:mibi^,,Ber&old, Horter, Schdmlem, Raffaele, Schiemenz, and 
1, bwidels aseries of eminent men who as collaborators and anthore 
the monographsqm the Fauna and flora” have been in more or 
’uHf extended residence at the station. 

m ^ laesent sm inchides, in addUion to Jhw <firector, in whose 
^IP; bes the entm control of the station in its complicated external 
pf',- ' ■ wlstions and manifold and multiform activities, a permanent staff of 
||t' "tm— h faculty; as it were, of this “marine univereity.” There is no 
0* internal organization, no complicated bureau- 
fe cratic system, but rather a well-balanced subdivision of labor among 
& "«^per8tinf and mutually helpful departments whose heads have been 
III ^ scientific efficiency and the mainte- 

PM . ^ Subtile esprit de cotps',' that atmosphere of courtesy and 
-^bbt tends to call forth the finest effort from every devotee 

M l department is presided ovqr by the genial Paul 

^!V 'myer/ who sin has counj»led and guided more agOnera- 

df^c^igists who Imve j^rofited by his justly renowned skill m 
P' ‘ *»a '»rido and critical knowledge of the complicated technique of 

investigations. In charge of this department 
ssoologicat work in the road sense of the word, 
morphological, embtyological, or experimental.’ 
also' in that upon 'the ‘^Zoologisohdr. Jahredbsrichte,” 
W' **^*^"^ Emfessor Mayer is assisted by 

^andard of mcOeUence in' the p'ubUcar 
to science— tlm series 

the 

J^Iiihleh ^ Urn supeirvUott pi the lithographic and other 
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The care of the eve^^increasing librafy falls to the hands of Doctor 
Soh(^beI, whose professional knowledge of biology ^eatly' facilitates 
tha care of this rich resource of the station and its use by the new- 
comer. His technical skill in photography is of great service to the 
station, and the ateliers are in his charge. 

Unique among the features of the tuples station is the prompt and 
eflBcient provision of living booty from the sea for study and r^earch. 
Upon ihe morning of arrival the expected naturalist finds upon his 
table a collection of pr^erved material, it may be, or a dish of fresh 
sea water with some brilliantly colored squirming inhabitant of the 
subtropical Gulf of Naples, brought that morning by a barefooted 
fisherman from Margellina, PosiUppo, Procida, or perhaps distant 
Capri or Ischia. But one may rest assured that the material wiM be 
there unless Neptune and Boreas are angry, or the ‘‘sirocco*' drives 
even the amphibious Neapolitan fisherman to land^ Every morning 
at 10 o'clock the ten or more fishermen of the station, with buckets or 
baskets full of glass jars poised gracefully on their heads, march into 
the court and receiving room of the station with their prizes from the 
sea — scarlet starfishes, orange feather stars, red and black sea-cucum- 
bers, sea-urchins, squirming serpent stars, and bristling purple sea- 
urchins; or it may be a bit of red coral or a wriggling creeping octopus. 
No less interesting and wonderfuffor beauty of form and color are .the 
translucent, shinimering colors of the violet Velella, the banc^e 
phosphorescent Venus's girdle, or the brMliant domes of the medusae. 
Equally prized by the naturalist is the great array of less highly 
colored and the seemingly uninteresting worms, crabs, and amorphous 
sponges, or even the brown slMie that the nets of finest silk sift from th^ 
blue paters of the bay. Along with the fishermen of the station cpmei 
others silently offering their wares — some rare prize, or merely the» 
inedible waste, the few- typ^ of marine life, without value at the 
mercato, which his nets have yielded, for the Nea|^olitan fisherman has 
long since learned that such spoils have a value and a ^re market at 
the station. The varied material thus assembled is speedily distrib^ 
uted to the specialists for investigation, sent to the ei^ibition tanks, 
or preseryed for shipment to museums and biological laboratories. 

The organizing and directing spirit in this complex: but absolutely 
fundamental activity of the station was Dr. Salvatore Bo Bianco, 
Naples's own contribution to the life of the station. Joining the staff 
of the station as a laborato^ boy at the a^aof IS, his native talents 
quidklyat^^acted t|ie attention of Doctor and 

and encourageuient he becai^^ il;^^ aid of seh^qls or 1 
Mversitiss, ^ ikiUed aUd biologist and an iny^tigitof of wide 

fame; ; EQs knowledge of the local and seasonal distribution of the 
famua and flora pf the 0uU||^apleS has beon pne of the incUapezisable 
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demente in the daily life and Work of the station.. His cheeiy greeting 
as he made the daily round of^the lalx>ratorie8 to learn the needs of: 
the three score and ten investigators^ and his versatile talents, whether 
seen administering discipline-rin Neapolitan — to some unruly member 
of his motley crew, or as the genial host at the trattoria on the Vico 
Pasquale, or singing John Brpwn*’ to the strumming of liis guitar on 
an *^Ausflug'’ of the ^'Johannes MQller,” endeared him to the biolo- 
gists of many natioi^. 

The crowded state of the station prior to its extension in 1905 
prevented the development of any extensive collection of marii^e life 
for exhibition or reference, but this department will be taken up by 
Dr. R. Gast, whose superb casts of marine animals have achieved 
great success in artistic circles. 

No botanist is at present attached to the station. 

The newly erected department of comparative physiology, with 
its profoundly important relations to human and comparative inedi- 
cine and its superR instrumental equipment, is imder the able direc- 
tion of Dr. R. BuHan, while Doctor Bauer acts as zootoinical assistant 
to fUd those students of physiolcrgy who have no ^equate knowledge 
of the anatomy of the marine forma with which they wish to work. 
For this purpose a series of anatomical papers dealing with forms 
most used in experimental operations have been .begun by Doctor 
Bauer. The first, upon the Cephalopoda, has been published (1909), 
and many drawings for later subjects are already avail&ble for workers 
in physiology. ; 

The department of physiological chemistry, working in close con- 
junction with that of physiology, is under the guidance of Dr. M. 
Henze, a chemist of wide experience in the organic field. 

The correspondence and business affairs of an institution having 
such varied interests and relations with so many persons and institu- 
tions are sufficient to demand the service of an experienced secretary, 
Mr. Hermann Louden, through whom all business with.the authorities 
of the city, post, telegraph, railway, customs, and public utilities 
is carried on^ He Mao conducts the correspondence with appointees 
to the varipus tables, and, through the station, is of great service to 
foreigners on arrival in all matters pertaining to hotels, pensions, 
bagga^, CM^oms, etc. 

The complicated technical pi^blems which arise in a large scien- 
tifio institution, such as the Naples station, afford scope for the 
employment of a trained engineer and architect, Mr. E. Gravina, 
Wko hj^ c^ equipment and t^esspiistrup- 

tiidn of aU;.r^ apflj^atue. The Naples staGon has 

adopted the: seeniingly exp^ method of constructing much of 
Hs own eguiptnent, and/tl^ engineer hu, accordingly, a staff of 
trained Who aie rkept busy thmu^hou| t^^^ year.^ 
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familiarity thus gained with the needs of the station, the improye- 
ments made, the promptness and certainty with whidi woric can be 
accomplished, and above all, the saving in the time of the staff 
otherwise required in supervision, more.tlian justil^* the expense. 

The Naples soological station is a private institution . the prope^y 
of its director, and is unique accoiidingiy in its origin, 'npport, and 
administration. The only restrictions upon the povo>rs of. the 
director are those under which the site in the public park was Ranted 
to the station, insuring the use of the building solely for scientific 
purposes. The station is not officially attached to any other institu- 
tion, educational, political, or economic, and has thus escaped the 
evils of bureaucratic control, and, having a strong executive, it has 
not needed such supervision to insure its success. An annual report 
to tne German minister of Iforeign affairs by the director is the only 
external ob^gation of the station. 

The income of the station is derived in part from the rentid of 
tables, which yields- about 125,000 lire annually, and the receipts 
from admissions to the aquaria, which fluctuate largely with the 
number of tourists visiting. Naples. Receipts from this source 
(admission, 2, lire) average about 50,000 lire yearly, but the cost of 
maintenance is a very heavy item in the total expenditures (200,000 


lire) of the station. , 

A unique fe^ure of the Naples station is the table” system of 
support. The station undertakes for $500 per annum to provide 
research privileges for one person throughout the year. Tables are 
not rented for less than a whole year. The considerable amount of 
this rental has naturally thrown^the burden of providing for it upon 
state and educational authorities, and scientific organizations of a 
permanent sort. The result is that the station has a regular and 
certain support, and is enabled to run continuously year after year, 
while a much larger number of biologists can thus make use of its 
facilities, being relieved of the necessity of supporting bot|^*them- 
selves add the enterprise. 

It is this feature of the Naples station which has inadelt from the 
beginning an international institution and has drawn investigators 
to it from practically all civili^d l«mde* At present there are fifty 
tables under annual subscription. Prussia supports four tables and 
Bavaria, Saxony, Wfirttemberg, Baden, Hesse, Hamburg; and the 
University of Strassburg each, one. The German complement of 
eleyetn. tables is, however, increased tp^ twenty^wo. because of ^ 
annuid ^hbve^^ jpiarke f^m the German loiei^ ofl^ 

Of the remaining twenty-eight tables, Itdy controls ei^t through 
the minister of public insthictipn, one through the minister of agri- 
culture, three, by the province of and one (furnished gratis) by the 
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Hdnaad two, Htmgaiy, Switnrluid, wid Ao R<>umaiii«n Academy 
dae^eMh, There m three Engliah tables supported by the uni- 
Tersitiee of Cambridge wd Oxford and the British Association for 
the Advancement of Science; The Scandinavian countries, Frimce, 
Spain, Greece, and Turkey are practically the only European coun^ 
tries not supporting tables regularly. 

There ^ at present five American tables. Of these one has been 
supported by 'the Smithsonian Institution at Washington since 1893; 
one the Came^ Institution since 1903; and one by Columbia 
IJmversity intermittently since 1896. An American table* was ^Ipti 
supported in 1883 by Williams College, in 1885 by theJUniversity of 
Pennsylvania, from 1894 to 1896 by Mr. Alexander Agassiz, and in 
1891-1895 by Major Davis. ' ^ ’ 

. On the occasion of the twenty-fifth anniversary of the founding of 
^the station, the American women (Dr. ^da Hyde and others) who had 
enjoyed the privileges of Doctor Dbhm's institution started a move- 
ment to endow a woman’s table at the station. It resulted in a 
permanent organization, “The Naples Table Association for Promoting 
^boratoiy Research by Women," which since 1898 has maintained* 
a table by annual subscriptions of $50 each.® The ybar of the associa- 
tion begins in April, and all applications for the foUowmg year should 
be sent to the secretary on or before March 1 . The appointments are 
inade by the executive committee. 

A prize of $1,000 has been offered periodically by the association for 

the best thesis written by a woman, on a scientific subject, embodying 
new observations and new conclusions based op an independent 
la^ratoiy research in biological, chemical, or physical sdence. The 
third prize was awarded in April, 1909. 

Apphcation blanks, information in regard to the advantages at 
Naples for research and collection of material, and circulars giving the • 
conditions of the award oT the prize were furnished by the, secretary.* 

The woman’s table is equipped with a Zeiss microscope with 
at^matic objectives, a, camera lucida, and a large Zeiss dissecttf^ 
l^croscbpe of the latest model. ■ 

Since its foimdation over twenty American women have enjoyed 
the privileges of this table. Thus, indirectly, the Naples station 
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t hjPW ii ^ the Americea womens table hae been and ia;aa important 
meant of stimulating the high^ education of women in the United 
States. - ^ 

Doctor Dohm’s personal letter to Doctor Hyde in response to this 
enterprise on the part of American women is a unique document in 
the history of the higher education of women and is by permission 
printed here. 

NATtsa, ZooLooic^ Statiom, AprU tO, 1897 , 
Diaji Ifus Htdi; AjuoDg dl cxogmlulAtiona and hooon-conie to me tn then dsyi, 
di6te ia ahnoet none which caused m such aarprim and also such grwt joy as your Und 

letter, * - - . . 

Peisoiial..acknoidhdginrat is always aura to come» when aucceaa has been aecuredi 
and ii such acknowledgment haa come in a hkr greater amount than I have merited and 
ever dreamed of , I am indebted to the kindnem of high and low, with whom I had 
intrrcouise in the long run of these twenty^Ave years. Even emperois and Irin ga 
mortal men and are open to the feelings of friendship; no wonder that they seise an 
opportunity to ahow it, together with other proofr of their well-wiahing. And acade* 
iniea, univeniUes, and srieDti6c bodlM have a feeling of cdihradeahip and their con- 
gratulations have come to one of th^ own flock. 

But that American ladies gather together and colli'Ot money to establish a ^ble in 
the Koological station, to honor its twenty-fifth ahni\*ersary, is such an astounding 
proof of sympathy that I am (juite amaa^ at it, and emharrassed beyond measure 
how to account for it. . ' 

me openly and sinctfoly ccmfess that it has taken long years to persuade or rather 
convince me that the modem movement in favor of women's emancipation is a soqnd 
m. In fret, I am only half open to belief in a succeosful end of it, and would be glad 
if it went on in a more moderate degree than usually proclaimed; hut there is one part 
of it for which I have not hesitated to feel and confess a strong sympathy, that la, the 
throwing open to women the pursuits of science and the higher intellectual develop- 
ment. I do not only believe women capable higher intellectual training, but think 
it will be of the utmost advantage to them and to mankind when wives and mothers 
share in those accomplie h me n ts; which make a difference in the educated and non- 
educated intellect. To share the life of an intellectual husband, and (mpare the 
future generation, are tasks that require the best instruction and mental ^ucation. 
Thus I have alway's felt it my duty to act upon my convictions, and have always 
received ladies in the Ecological station with the same readioees ashmen, and from the 
first, ladiee have worked in it, and at present one is here at work. I did not anticipate 
that my quiet way to help them in this, their right, should have such an answer as you 
announce in your le>Uer. But such is the effect pf true conviction, that it movei othsia 
to acknowledge it; You know there is a Qennao poetical saying: 

*'£s ist der l^uch der bfieen That, dam sie 
ForUeugend Bfiaea muss gebiren." 

But afro it is the bleesing of n good'Ktion that it produces other good actioos, and as 
sdkh a good action, my slowly but firmly established belief in the necessity of gnptijig 
women their full share pf intellectual training has produced in you and the com- 
mittee the Itiendly freUqg the aoologlcai station, and. the ipeolutipn to help in its 

development. \ • . 

Ithi^.yeulor this sympa^ aiid for yow -- 

that yoil-announced;', 

V At ihy rhtS| perinit me to thafik yoii, and Poofrr mogi heartily en d 

siM|^y to aU of the weinen who have honofed nm and sool^^ ^ 

Believe n^ yours, most thanitiuUy and issppcw^ 


-'■I 


■ • ■ ”; 
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Tlio nii^b«r:of Ameriora biologiato who h*v» availed thenuehm 
of tho privilegM of Xhe Naples station since 188S is 125. ‘ The debt 
which American^science owes Ui the institOtion is thus no small one, 
• foi* repeatedly the American attendance exceeds the number of Aineri* 
can tables under subscription, and at ouch times Doctor Dohm has 
always freely, provided places for all who came, since tables are not 
^««1dwaya occupied throughout the year. 

The international character of the Naples station is well shown in 
the sources of its clientele as appears from the sUtistics of attendance 
since September, 1873. Up to April, 1909, there had been 1,934 
occupants of research tables, including repetitions of occupancy. 
They are distribute<l as follows, according to their countries of resi- 
dence. ' 




cil ^/QpU9 tiation, by cnunlrirj. Jtf7A‘iyti9, 

Qemuuiy 

ItiUy 

Ruasia 

EngUod 

Austria 

United Suiet*. 

SwiUerland-. 

Holland. 

Belgium. > 

Huiiffary. 

Spain. — 

Denmark* 

Roumania. 

France. . . . 

Bulgaria.. 



630 

481 

163 

153 

119 

111 

.76 

7i 

x58 ' 

36 

18 

10 - 
7 
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The following is the American attendance since 1883, arranged by 


..tmmoaa aUendanet at A'apUs alation, IS83~1909. 


1883. E. B. Wilnn 
1384. P. W. Clirke. 

1888. C. 8. Dolley, W. FstUm. 

18»1. H. P. g. Runell, Uin J. B. Platt. 
1892. E. B. WUsoD, O. W. Pield. 

1883. 6. H. Parker, G. H. Paircbild, 
W. M. Wheeler. 

1894. C. W. Haixitt, J. H. Oanliaer, H. C. 
Buapua,' L. liurbacb', T. H. Uorgan, 
H. Oabon, E. P. Rice, C. U. <%0d, 
.W.B. Ritter. 

1898.^7; IMgliaidi 0; C.Niittbig 
' ,1898. T. Swingle^ J. If . hlacPMand, 
: r. HVBeirriek,: R. 8, Bairim, W. R. 

,0ba, A. W. WeyaM. A. P. Matthewa, 
' Mia Ida 


1897. J. Y, Graham, E. 0. Hoyey, E. 
Meek, H. S. Jenninge, R. V. Neal, 
Bradley M. Da via. 

1898. W: H. Conn,- D. M. Mottier, W. T. 
Swingle, T. H. Gerould, Miae Mary Wil- 
cox, Min Plorence Peebles. 

1889. £. B. Wilaon, F. B. Sumner, F. W. 
Bancroft, E. L. Mark, Misses 8. Nichols, 
E. Gregory, B. Stwwden. 

1900. y. Beiaer, B. M. Di«pu, T. B. 
Moigaar C. Meiuch^ 0. P. Hottatri T. B. 

' Sumner, W.T.Parkar.. 

1901. T. Stavmis, R. Burton-Opits, Missaa 

C. Clapp, L. WaUaea,.!'. Pseblas, N. 
Stevens. 
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19U. If . SwMt, C. W. Pmittai. T. H. 
IfotsMi. 0. If.^^ihiM. .b: P; Lyo». P.' M. 
MacFMud, C. B. D»v«ip^ C. Ze- 
iMiy, W. A. Locy, C. 8. Hiaot. 

W03. C. W. HMKitt, C. R. Butlaen, 
. W. H. L«w1(, B.>B, Wibon, H. 8. Jen* 
ninip, G. Cooley, Iflm A. Bwn>«r«. 

1904. 0. Cooley, -V. E. Mel^, J. B. 
Johnibm, Bn^ey If. Devin, E. B. Wil- 
ton, ‘Q. 8. Pierce. R; 8. Lillie. 

1905. C. E. AUen, A. A. BUkede^ 8. 
^ Pfelon, W. B. Bell, F^tu Bovari, Mueet 

II. Lehnnann, n. Sheraien. 


IMO. B. aeelh. C. D. Snyder. B. YnOnt, 
ft. PmtI, Iffan G. B. WetAinaon. 

1907. B. L. Rice, A. Gulick, E. C. Sinrb, 
A. G. Meyer, M. U. Melcell, S.'Pnida. 
IfiMeeG. B. WetUneoa, A. Q. Newell, 
P. Peeblee. > ,j. ' ' ♦ 

I9(M; J. P. Lew^ P. M. Andrew!, B. R. 

DowniiiK, C. S. Meed, B. 8. Colton. 
1900. U. 8. Colutn, 8. Peton, 8. Yemen- 
ouclii, C. A. Kofoid, P. M. Guyer, 
Mimes E. Torelle, N. M. Slovene, A. M. 
Boring. W^ N. Nowlin. 



The conception originally in the mind of the founder of the Naplw 
station, that it. should decrease the material difficulties of investi-’ 
'gatipn and by appropriate organization facilitate the intellectual 
work of biologQT tn-Uie widest circles, has been rigidly adhered to in 
the yean that have passed. The station is and always has been, 
purely and solely, a research instit'uy on. 

<^or some yean past, by a sproial arrangement with Doctor Dolun, 
naval officen and naval physicians of Italy and several other Euro- 
pean nations have received instruction at the station in the practicid 
methods of collection. and preservation of marine material for. biology 
ical uses. The collections of the round-the-world cKiise of the Vettor 
Pimhi were made by officers thus instructed at the Naples station. 
The example set by Itdy and the Naples station ih this respect 
might be followed by otlwr nations with great pront to the 'cause of 
marine biology and oceanography and with relatively small expense 
for the returns, as compared with the cost of special deep-eea expedi- 
tions. . I 

The privilege of a research table at the Naples station are secuied 
by lease (for full year only) at a.cost of $500, or by appointment to 
some table by a lessee^. As a matter of fact, the latter is the ciis- 
' tomaiy nmthod, the appointment being in all cases made by the, 
holder of the lease. Owing to the distribution of university yaca>- 
tion^the crowded season is iu March and ^prilt during which tinm 
several persons often enjoy the privileges of the station under the 
, terms of a single lease. No particular room or field, .of investiga- 
tion is attached to any ” tabid,*’ but the distribution of persons if 
adjusted to the space ayailable at the time and to the line of work 
chosen by eimh applicant. 

1 American invMtigaton have the priyileges of five taUee, thr^ 
i: of tirlueh am’ open h} gene^ i^plicaUpn, one to womm specially, 
f and the ffith leased by Columbia University. . . Appficidbns for the 
Smithsonian and the Carnegie table should' be sent to the seore- 
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^ , li^tp iteagen^ «tc., proyideA f or botanic^ snd 

-" ■ ■■ ; ■ — 4^^ . ;.-K: , .•>■,• u*f . ^ V' -V '.^ fV 

taMes for morphologioal work im^ludos ais 
W reag^ts, pi^eryal&yes, gliteswal^, aquaria, 

^^ drafmg pra (incept paper md bruahos). The following 

in fS^sess of 5 kilos per three. 

plati-. 

,^d.^<»^b,_gpld, oMppde,.„ote.--^do8, coyer . 
^ wniwaers. ■ The for ; i3iy8»4ogicaI and ' 

W is furnished according to the subject of investigation. 

investigation is promptly provided, weather 
P?raf^tbig^!jv,,as exceptional cases 

whjpn obviously varies greatly with the 
with enviip.nmental conditions, 
oarsmen, 

wli<Mi_ these are pecim'aiy^ 'ate,. also Tui^ 

’ th® i etlPwVJTO . ie ifriwted , to- -afl investi- 
fdrV,^perim'ental pnu> 
^^i«d arran||etn^t only, ; .f'eraotpi yuce granted 
privd^ waterii^ for their personal investigations 

M?in!|ll^^^,.®tetioni.bd^^ to' make co|leetiohs for pur-- 

^;.i|»piso^OT ■ ■' 

^S §^^l^;^hraiy"is^ during the day.. and eaqh person is permitted 

IU&C69d ‘ id ']bf^(Qk@ &hd iiirl WtiKfll^ALW 4 nr ivoa in KIo Tn1ivf^.itAd>,<NimK> 


in.lM JaWratory 




„ ,ptp»es, ^CK>^ usual persbiMa desk equip- 

^erican^orkw, bdt nqt ettsched to yilsypar* 
.■’ilWMar f»bj|j^^.£hejt^pn,.l^^ yeceiy^^niv.%e!;]^ gift 


termeb^ 
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dj^to the station by , 
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,1|iUM.i^lf!avkK^ ’iR^iAiik)dk:::''nfti^ 

|'|)leasaatest in jsprii^, at ,Uio^B|MlQii of tl^ BiMter of 
neotol ui4]^t^: i|o <iat statioa ^ a^t 

to Hajv : ?orsi(»o» material^ for InTeatIrlajtioit i^ sbo 

v^btain^ at other cteasoos than opriiig tm sure of hndhtg their aoboin- 
i^datboB at the statloQ, but Ubse who must come u^i^rin^ montha 
^^i^ould eDgage theuT tables some tune in advance. ' \ ■. • ’■- 

I The^i^le facies of the museums Of^the wdrid, in so far as they 
represent the life of the sea, has been changed by the ma^puficent 
^^^ilMtions sent out from the supply department* of l^aples 
^station, or prepared elsewher^accoKiing to the methods' elaWated 
ny Signor' Lo Bianco, late conservator of the station. Instead of 
the contrac^, distorted, misshaped, and sometimes mutilated 
specimens, which all too oftei^ in • earlier years qusrepresented in 
1^ ounmuseunte the wonderful beauty and symmetry^ life in the sea, 
I we find to-day, preserved in normal form and perfection of parts, 
iya wide range of -marine invertebrates, including many which 
1^ formerly eluded all atrtemps at preservation. An account of the 
||metlio^ by which these results have been achieyed Has bmn pubr 
fished by Signor liO Bianco (1S90) and reputed in tnmdation, 

■ with additions by Dr. E. O. Hovey, in Bulletin 39irf' of*the United 
r States National Museum (1'8^9). The perfection attained at Naples 
rests upon the securing of the material in perfect condition^ the 
. use of living material, the careful adaptation of methods to each 
.'particular^ animal in order to secure th,e best results attainable, 
^^>and the long experience of the conservator and his corps of as8ist7 
' ^.ants in the manipulation of the delicate animals from the sea.* The 
|> wide knowledge which Signor Lo Bianco* had of the local fauna 
and flora, the wealth of material at his command, and his staff of 
^perienced collectors placed tlie Napl^ station in a position unsuir- 
■ passed, among the stations of the world in its facilities for supplying' 
V superbly prepared material for exhibition purposes or for research. 

( Material for histological or cytological investigation, fixed and pre- 
served acp)rding to any desired formula, is also furnished on order. 

- A price lik of material, in stock or occ^ionally available at Naples, 
^>containing the names of over 1,000 species, is sent upon i^i^uestv, 
whi®h the .station renders to biological science through- 
‘- put the V^orld by this department of its work is no inconsiderable one. 
The Naples station has no formal relation to the fisheries or fish- 
^piies bureau and undprtakes np economic' research. HoweVer, 
wprk.^jf fundamental signlfic^ce with iresp^t to the i^eiios 
^^ has, prosecuted it$ waMss Not fhe least of thaee id jttip’ ' 

Biiumb ^as yet lAi^ly unf^bfishkt) 

ot 1th» 
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from thoTou^egt 1 mt» 1 atigea to tho odulf. The station possesses 
a nKttii a|>eciaUy equij^ed for this work. 

^ IhMjor VmiMd at the Naples station ari as 

“/ <w>d the results haye been 

, published in all lands whence investigators come to 'Naples In 

fundamental ^rd with the spirit of freedom prevaUing in the' 
in^itutlon and m consonance with Doctor DoUm’s original desire 
to f«ihtate K^rch in the widest sense, no efforts are made to direct 
t tte |mes of the research pursued by those who ocbupy the tables 
No imtruction is offered. OccupanU of tables are supposed to 
have Mn teamed in the sciences which they are. pursuing, the 
field of invMtigation and place of publication is left to individual 
'initiative. The inve.stigation3 of the staff of the station, on the 

, otter hmi, are directed into those fiidds which tend .to facilitate 
the work of others. 

Foremost amon^ these efforts is an annual summary of the whole 
told of morphological zoology issued promptly and written by special- 
ists m the several groups, the “Zoologischer Jahresbericht'’ a879-t-) 

Mpyer, and W. Giesbrecht; 
lato (1882-188*) by Mayer and Giesbrecht, and since 1886 by Mayer 
The assistMce rendered to research by the* authoritative Ld 
^prompt reviews was greatly needed and is invaluable in facilitating 
investigation and forestalling duplication of effort. 

A second enterprise of greater magnitude and oiie involving great' 
IS the magnificent - Fauna und Flora des Golfes von 1s4pel 
und der an^nzendeii Meeresabschnitte,’’ a quarto series illustrated 
sulierbly with colored IithogcAphed plates. This publication contains 
a ^es (31 to 1908) of monographs dealing exhailstively with the 
j^vaho^ ^ups of ammafc and plants found in the Bay of Naples. 

• in addition to the far-reaching service’ rendered by this concrete 
exa^e of infensive research, the finest flower of German zoological 

to reveal the wealth of material 
found^at Naples and to telitate furthe^ investigation on these groups 
.elsewhere and in other tkton morpholo^cal lines ' ^ 

- ^ serial publication, the "Mittheilungen aus der Zoolo- 

Repertorium fOr Mittelmeere - 

.10111^ .1(1879 + ) now m its nmetcenth volume, contains the less 
eatenswe^arehes made at the station which add to the knowledge 
Mediterranean fauna and flora. 

in'^ It "t- -y systematic exploration 

^ 1 ®‘' ““frnuous and correlated, 

fauna, though much of 
^ seusonal occurrence; and the 

mug of auoh »teipm*a. yTTie great . ar«dtb of the ftiha andlto 


y'^i 
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ao, Librarian, Dr. E. Sobdbcl. 31. Pawage. 32, Aitihivea, flrepiwf^m for dwnmenta i ^®L 2fi. Llbrar>% pwlodlca^ 27, Light shaft and pama 

42, Botanical culture room for marine al g*. ’43, 2 ubir“?-?6. ^ 


A. SECOND-FLOOR PLANS, NAPLES STATION 


»ry woraroom. 34, Engiiu „ „ 

for phyriol^'ciili^Vam^y:"‘58TwMh^ J Reinharrt"Dohrii. li"p,ia^e:“lS"&h 

62. AssQnt in charge of phydologlcal departmeiu. Dr. R. Burian^&^w" Burta'^ ‘‘a'l**- 57, I»ggia. 60, Operating room' 

C C 


1 servant. 18, Stair, 19, Toilet. 20, Reagent room. 


laboratory se 
d passage. 28, Libi 

Mr. H. Linden. 39, so, I'asaage. 41. Botanical laboratory. 2 

1 . Z(X)logical laboratories, 1 table each. .<2. Servant 
61, Main physiological laboratory. 
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> Jrimjas ^oot(k»roAL statiok, 

^pi^xtreme diverBification of the shoi^ and bottom of the Bay of Naples 
%and Tyrrhenian S 0 a makj^ the altack upon these probleimi at Naplea 
a colossal undertaking, calling for large resources in men and funds. ‘ 
A beginninl^ in the exploration of the pelagic area was made in 
19Q1-2 through the munificence of Herr P. A. Krupp, the famous 
gunsmith of Essen, whose winter home on the island of Capri had 
mad^ him love the blue waters about him and led him to equip the 
yacht J/oia, and later the steamer Puritan, to explore their deptbk. 
Under the guidance of Signor Lo Biancu there was put into service 
an equipment including a Le Blanc sounding machine; a full outfit 
of plankton nets, and large specially constructed deling net of new 
pattern, built at the Krupp works. Preliminaiy accounts of these 
e^lorations haire appeared in the Mittheilungen (I^ Bianco, 1901, 
id03), and the first volume of the results has been published (1904). 

The whole^enterprise was unfortunately terminated by the death of 
its supporter in 1902, and in the absence of a suitable vessel and 
fumjs to continue the work tlie whole equipment lies Idle in storage 
. at the station. 

The station (PI. I, .^1) Is located near the center of the Villa Nadoii'^ 
ale, the famous proriienacle pf the cily along the shore of the beautiful 
Bay of Naples, which sweeps in graceful curve from Capo di Posilippo 
to the crumbling towers of Costel del Ovo. Embowered in the live 
oaks of the long promenades and guanled by sentinel palms its glis- 
tening walls stand out in tJie dark foliage of the ViUa as one looks 
down upon it from the Via Tasso or from the Belvedere ^at San Mar- 
tino. Its location is central with respect to trams. It lies near the J 
new and more sanitary tourist quarU^r of Naples, not for from Parco 
Morgherita and the hotels and i)ension8 most frequented by visiting 
naturalists. The adjacent quarters in the lower parts of the city " 
afford the visitor an eyerchanging insight into Neapolitan life, pic- 
turesque and interesting in the midst of its dirt and squalor. 

Plates IH-VI give the floor plans, and the accompanying expla^ 
nations designate fully the purj>oses to which the various rooms are 
devoted. 

The building I, A) is a four-story structure in the style of the 
modern^ Italian renaiss^ce, built of tirfa masonry with atilfeco trim- ' 
min^. It is of rectangular form, with its long axis running east and 
west and fronting toward the sea. Crowning the fa^^ade above the 
main entrance (PI. I, B) is a free relief executed by the sculptor f 
Fritz Behn of a Naiad and Triton (the latter with the likens of the 
I founder of the station) sporting with the denizens of the sea. ^ 

, The building' (35 by 100 m, and 16 m. above ground in height) is 
f Jlfoh^ted m,. from the sea lyall and about 2 m« kbovp maap ridte. 

It after Doctor Dohmh Uwn sketched an4 is 

afford suppor^^ ivater tanks, to pit)vtde^^^.to^^ a jUrge 
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at ia^«aU-4%hte<i tooiob for research purposes, abuodaiii 

qpsoe for sioAge, aad &e manifold sufaeidisrj foaturee which attlu^. 
lo a marine station. The location of the station in a public park 
f ° neoeeritated oerttin architectural oonoessions in tiie shape, level, and 

■If : - - ■ - - - - ----- 


location ot the windows, which in the case at the upper floor and 
ftttio interfere with the best illumination, while the crowding Ihre 
rlj^ ^oake make it necessary to use prism glass for aquarium illumination 
’ \ iipon its northern side. For the same reason extensive dark rooms 
v|f |find- their location here. The building consists of two detaihed 
. Jrtcuctures, a western blodc (25 by 18 m.) containing the biological 
/aopply department and the principal zoolc^cal laboratories, and a 
block (25, by 83.5 m.). The two are separated by an open 
%' passage (13, PI. 'Ill, B) or court (25 by 18 m.) inclosed in raiUngs 
and spanned and encircled at the level of the second floor by an iron 
and promenade. The main block is in itself .» symmetrical 




F 


buil^^ with a middle section (25 by 17 m.) (Pi. III#P) containing 
court (24) open to the aky (PI. IV, 0, Section C^-C') and 






reached on both sides at ground level through open archways. Above 
the arcades formed by these arches the central block is oontinuods 
with the rest of the building. On either side the middle section k 
oontinuous with a large block (25 by 33.5 m.), each with a loggia 
{29, 57, PI. IV, 4) on the south face. The western block is ther origi- 
nal building erected in 1872; the eastern one was biiilt in 1903 for 
the now deputmehts of physiology and physiological chemistry. 

' Masonry floors (concrete in tiie newest part) give great stability 
1^;;, for fine microscopical work-and the use of instrumentB of precision, 
and high ceilings and windows (3.8, 4.2, and 4.8 m. and 7.5 m. in library 
^ms) in the otherwise small rooms assist both illumination and 
^ veiitilation. The stair wells in each block are lighted by skylights. 
^ 

ji In accordance with the purposes of the station, the building is 
wy much subdivided, the upper floors to provide separately acce^i- 
,|; ||. i;^rooinafo and quiet for individual workers, the base- 

,to cany the weight of the superstructure. The 12,725 sq. m. 
tire five floms contain ho less than 46, 46, ,68, 55, and 44 
^loqms, respectively, from attic to basement, a total of 259, including 
passages, stairs, attic compartments, etc. ^ ^ 

floor ..(PL. {II, . 4} . lies,. . entirely below^ sea level. It,.^. 
|it fundows and in the latest addition, protected and 

{31>. . except 
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roof. 49, Main cbemical laboratory. 60, 61, Gaa analysia rooms. 62, Titration room. 63, Organic analysis room. 64,65, Aiwistant’s w>m, Hen«*!““Y T Chemical Uboratorlea, 2 Ublea each. 43, Open court orl 
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i(»^i^^i>i«iit;t4iii" (44);,‘’ttaQ 

aid ' stoferoonw.* T^’ maia piinipfaiig' plaat ‘ (W) 
wMoh is ih liS^ost aoostanV dperatfoii, and' tM' sro^ v ^ v t 
located beneath the court (13, H. IS, .9), so l^t the ^aaas'imd 
do not -enter the building. ’’' ' ' , , 

. The fepst floor (PI. ;1H, B) contains in the Western wing the 
ing (10) and sort^ ^2) rooms, the office (7) and|||aboratoty (fl) 
the conservator, the, tackle leooms (1, 2), Ae wo^ and Store roo^ 

(4, 6, 9, 11) of the biological supply department and' thd' i h a chi^?^^^ 
diop(8). 


The western wing of the mahr block contains the watchman's ; 


(14), the grotto-like exhibition hall of the public aquarium ^17)%ith^ |v 

if aqtiaria %h|lSd'''l^'(^tral' li^!^f';'^ 


peripheral row and omitral banks Of i 
shaft, tjhe oiS^ces (18, 19) and entrance (20) to the aqu^a^ 

. fish-cuttuie loom (i!2). The first flbot Of the middie section of’thO' ^ 


main-btqok 'Is entiioll'npen-, ad^ording'a passageway (’^)'ib]^^ephbl||il^ ^ 
" entrance to the pubic aquarium and research rooma !abov^$ 






and adjacent to it. The sewer beneath and the neceWty of Intea^ 
rupting the long buUding in the public paik account for the typoi^ 
construction. 

The first-floor entrance (27) of the eastern wing leads mto a lat^ 
centrally located hall and stair wel with carpenter shop (^, 26) ahd)^|^ 
meohanicisns* workshops (28, 2t^ op either side. Along the 
shaded nmth side are the mechanicians’ drafting rooine’ (32, 83) Sqd | ' 
the dark rooms (84-36, 4?, 48 ) of thf physiological depflfment. ■« 
the south and east sides are the zoologi^^ (80i 38, 40, aud 4^*46, 

45) and physiofo^cai (89 and 44) laboimtories. Abovo'tW'h^^ 
passageway (41 , see also Pl. V, .1) is a low-level’ cement tatfle (oefiftci^' 
about 30 cu. m.) for supplying the laboratories on this floor. ‘ - f *' 

The second floor (PI. IV, A),. contains the. offices, the library, ahd 
many cf the inWestigators’ rooms. It is the floor most Used and 
accordingly .prqy|d<4 wlh- re.ady .mOans ; coipauB®|at^ 

-westei^. block' Is enl^fy;-j^fvm up ao ffivestigislwra^'faboratt^^ 
in all,' iad is cOnnecisd % bridge (i6)'''with'iho*'esntfifffi'{^ 

(19, 23, 27; 31, 36) travmsing the wseterk Wing of the msitt blo<^^>. ^ 
and^paasing oh light irOft gratings throitgh the' shaft (27) 

' he aquaria ^low;-'’ ' in- tins block ai^ the offices of Iffis 
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;rs\v '' ‘"''V- 

|ipoa bo^ ,{^dw'of the long ball( 

|^<^pripi0,d5,:by/la^ IS tWo storiOT in, beigEt ’»' 

‘i(PL iy^ , 0. The north room the former general zoologioal 
of ^toties with commonicating stair, bat since the 
■ of the last addition to the building it is given over wholly 



^4p. the periodical department of the liBraiy. 


On either side qf the open court in the middle section is a row of 
.three laboratories (41-46), those 'on t He north side assigned io botan* 
/investigator (the middle one ser^hg as an algal culture room) 
on the south side to zoologists. A closed corridor (40) connects 
l&the'western sad ee^tem wings and an open walk (39.) encircles the 

eastern npng contains the rooms (47, 48) of the vice-director 
I^inhard Dolim, two zoological laboratories (5Q, 61), 
workTooihs, and office^ (Doctors Burian and 
V?^||a]U#) of physiological dep^ment (52-68.) 

thtfd floor (PL V^^ A) ia largely given over to iovestigatcp^ 
in ,the w^tern block there are eight zoological laboratories 


m 


rppm^ In .the w^tern block there are eight zoological 
^ 10, If;^ and 13), the artists' rooms (2, 3), and Profes^r 

p# Giesbrecht's office and laboratory (14, 15). Jn the western wing of 
^ the reagent storeroom (18), the rooms (16, 20) in 

» "' ) which the zodbgical reference collection is being installed (the former 
I jphyfilologieai laboratoiy), Boctor Oast's office (19), Professor Eisig's 
^ (2% 27), and the former chemical laboratories (21, 23) and 

Si l<^gg|^- (28) extehd from the floor below into this story. 

&e north-4d© of the. court in the ’middle section of the main ' 
^l^hjock 13 a generiJ zoological laboratoiy (31) with tables for six 
^^‘;‘ijrorker8, and on the south side three separate zoological laboratories 
{ 33 ^ 35 )^ The whole of this floor in the eastern block, ''iJornprising 
t^l^tyrooms (36-^65), is given over to the laboratories, storerooms, and 
offices (Doctor Hem&e) of the department of physiological chemistry. 

floor\ (PL yi, and PL IV, B to E) has oiily skylight 

contams,, inainly numerous ■ 
,26) for high-level tanks, : 
with six tables, the rooms 
as Ubraiy (17), cheipical (IS, 20) and physiologicalL 
(10, .11^ 13)-, a splendidly equipped photographic atelier 
roont (^0, 34, 30},^, shower bath and dressing room.. 

.fafoous .for the' variety and ' . 

the jperfectlop^ .£ 

othei^y fok^ejcceptionafly'ffiiein 
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(md mollu^, iacluding the delicate siphoaophoms aad Veaus'a ' 
prdle/the cephalopod tank with its ever restive squids, the deotrio 
ray,. the goi^ous tank of tube-dwelling worms and brilliuit Oefiattr 
iS 0 is, one specimen of which has l^iven in the aquarinm for about 
twenty-six years, and is the original from which the colored figure in. 
the monograph in the “ Fauna and flora” was t^en. The exhibit of 
octopus and sepia and the morays protruding their snake-like bodies 
from broken amphora always attract attention. The display of 
fishes IS varied and complete. A number of the fishes have been 
reared from larval stages. Only the local fauna of the bay is exhib- 
ited and the contents of some of the tanks vary considerably with 
the season. Representatives of nearly 200 different genera are usu- 
ally on exhibition. j 

The exhibition aquarium room (17, PI. Ill, A, and PI. IV, 0) is of 
grotto construction, l^ted and ventilated only by a few high drou- 
^,,l*r windows opening into the attendanils’ corridors above the tsmks. 

’ It is surrounded on three sides with a bank of exhibition^ tanks, 

3 m...wide, (front Jo rear), 1.5 m,. deep, with bottom sloping toward..'' 
the front, which is 0.7 m. above the floor. Along the front of the 
aquarium runs a hand rail outside a shelf 35 cm. wide, and the wall 
below is shielded by a paling of wooden slats. 

The aquaria vary in size. The largest tank (at the end) is 11 m. 
long. The center one on the soqth wall is 4.6 m. long, and there’ 
are seven from 2.26 to 2.76 m, long and nine from 1.76 to 2 m. The 
six aquaria along the sides of the central well are 4 m. long, 1 m, 

^ wide, and 1 m. in depth. The main walls of the aquaria are of 
I masonry .6 m. thick and their partitions 0.20 to 0.30 m., usually with 
I irregular facings of natural rock. The floor is an arch of masonry 
if 0.6 to 1 m. in thickness. 

» "^he fronts of the aquaria are broken up by pillars of iron or mar 
; sonry into panes of less than 1 m. in )vidth. The plate-glass fronts 
used measure 0,9 by 1.9 m. and 26 mm. thick, 0.75 by 1.50 m, and 
' 22 , mm. thick, and 0.75 by 1.20 m. and 20 mm. thick. The plate 
glase rests agaimt frames of cast iron (half pillars 16 and 10 cm., 
diameter) on masonry, with an intervening strip of pure gum rubber 
about 2.5 cm. wide and 3 to 4 mm. thick, and at the bottom the rub- 
' her strsp is bent beneath the glass to foriq a cushion. earlier^ 

|=. y ars an aquarium cement of whiting (1 part) and red lead (f part) 

I hammered into a soft putty with boiled linseed oil was us|d beneath 
|iand About the edges of the glass, hut of Into years the rubber 4one ^ 
hbod with^^ and litfle leakage oh hreakage. ^ The 

^ P%f firet by Wooden props, hut later by the p^-“| i 

'Vjsujre pf the water aldne. The lubber fa sometimes lised in conueh- 
,tion.,with the cement, the edges of tiie glass, beiug covered with the '..® 
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angltt joined, forming sii^le U-ehuped pte^ to fit the g^ass 

The low4evel reserroiiB and storage tanks (18, 23, 25, 35, 37, 40, 
43i 46, PL III, A) are of masonry, with walls 0,5 to 1,25 m. thick, 
faced with cement. The hi^^erel reservbira in tlie older parts of 
the building are small, rectangular wooden tanks with lead lining. 
The large highderel tanks in the pew addition (26, Pi VI) are 
abo of wood planking 6 cm, thick, with Umng of sheet lead 1.5 mm, 

’ tiiiok, with burned lead seams and joints.’ The tanka are 1.08 m. high, 
8.^wide,, and 3.83, 3.9, 3.9, and 2.76 m. long, respectively, ere raised 
25 cm. from the floor, and are tied together across the top and bot- 
tom with iron bars. They have a capacity of 19.56 cu. m, of water, 
about 26 tons. 

In the individual laboratories there are a<{uaria <?f various 
fyp«, several of which are shown in Plates VII and VIII. They 
^ are generally movable, though some are fixed to walls or have ceift^nt 
floor tanks. They are of one, two, or three otories, usually rectan- 
gulhu:, though some have one sloping side. The upper aquaria arc 
usually 30 to 46 cm. deep and 40 to lOfl cm. wide, and the frames are / 
made in units of approximately 1 m. in length, two units being often 
combined {PL VII, £) in a single aquarium. The stand which oer- 
lies them is made of T-iron (5 by 6 cm. and 7 mm. thick) and the 
frame of the aquarium proper of L-iron (3.5 by 3.5 cm. and 6 mm. 
thick) and bar-iron (40 by 5 mm.) heavily painted with red lead. 
Hie bottoms of the aquaria am of marble and the sides of plate glass 
10 mm. thick. The form and dimensions vary with the size of the 
room and purpose to which they are put. The upper tank is usually 
of glass and metal and the floor tank of wood with lead lining, or 
cement, with walls 10 cm. thick. A shelf below the level of the . 
bottom of the glass aquaria for small glass vessels inclined inw ard 
to drain into the floor tank is usually attached to one or both sides 
of the Stand. Small square aquaria (0.33 by 0,33 by 0.12 deep) in 
wooden frames are extensively used, and wooden racks across the 
floor tanks* are used ^ suppo^ them. 

The huge movable\ aquaria in the physiological laboratory (PI. 

• Vlli A) are carried on Well-braced wooden horses, with a wooden tray 
below the tank to catch and cany away any drip or oveiriSow. 

Hhe principal pumping plant of the station is located beneath 
the western eourt and consists of a 3.8 homepower Siemens electric 
^4^ a 8*ho^^ steam engine for emergency me and a 

]^^n‘pfumpe. In the new addition there . 

connected Ji^r rotary 

' '■ ^ ^ 

a cast-irCn sea pipe abpui 140 m. in 
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di&melert Md was spedally eiiamyM to order on ths inride wd 
lias remained in good eonditton since the ^netructipn of the fiist ^ 
building. Water is pumped usually at night and from the surface >• 
and a rubber hose 50 mm; in diameter and 45 Uou in length is attached 
to the sea pipe and carried out from shore. 

After pumping, the water is flowed to stand and undergo sedi- ^ 
mentation in one of the three reservoim (18/26, 23, PI. HI, dl) for 
a week before ming. It is thus largely freed from bacteria- It is 
tlien pumped to the high-level reservoir on the third floor at an j 
elevation of neariy 11 m. above the surfiMTe of the aquaria- Hie 4 

aquaria are connected, the overflow passing from one to the other- 
through perforated le(^ plates on the top of (he partitions, and is / 
'drawn off at the top of the last member of the seri^ returning thence 
to a low-levoi reservoir to reenter the circuit- Generally the pum| 
feed the exhibition aquaria directly, without use of the high-levei reser- 
voir, and. in winter ho pumping is done at n^ht and only in alternat- 
ing two-!iour intervals during the day- The amount of water drou- 
lat^d daily through the aquaria is at a maximum 63 cu. m. dmly in 
suiumer and 31 in winter. In the eastern plant, which supplies^ the 
physiological and chemical departments, the laige storage tanka in 
the basement where animals for experilhental purposes are kept, 
and the many laboratories in the eastern and middle sections of the 
main block, tiie amount pumped is about 25 tons daily. 

The system of circulation is thus an entirely closed one- Leak* 
age, waste from certain aquaria, etc., gradually deplete the water 
in circulation. No fresh water is add^ to make good the small 
amount losL by evaporation, the increased salinity not reaching a / 

^ deleterious contamination. When the amount in the reservoirs is \ 
reduced to 250 tons or less, which happens at intervals of two to four 
yreeks, a new supply (total amount 600 tohs) is pumped into the 
sedimentation tank. 

The laboratories in the western block are supplied with water 
from tli6. aquarium reservoirs, wliich is first passed through thehlteie 
located in the basement. Th^ filters were ^tablbhed to provide ’ 
water for use in developmental mechanics and other experimental 
lines, but have not proven wholly satisfactory. They are wocden ^ 

• boxes 1.1 by l.l by 1 m. filled with rock, pebbles, and sand of increas- 
ing fineness from bcttom upward to a depth of 0.6 m. \ 

The piping of the aquarium circulation is of hard mbW, con* 
sisting of a vertical pipe fiom pum]^^ of OS i3^-/hdr^^ of ^ 

166 mml, miil tat^als te the of N imm^and te the 

tral gropp of 27 mm. (iiffiide diai^ Hte 
verdeal pipes of various diameters, with orifices in a immovable c$p .. 
of 6 and 18 Ithm- The aquaria are dl fed by dverh*ead spray for 





dia^n^ fo>m^ Siae and co^Umia 

' ^ in the axWbJUon 
,J?~ ^n^a itt the rabpratories are generally aerated on the 

l? *^u ^“»ii findijr pointed glass pipettes attached by 

Jj^bbo!* tabes to the terminal cooks. .^ ■ 

f ^ biailding for sea water is entirely of 

■ f f“t 1^. ^Efom th® rotaiy pump a vertical pipe of 65 mm. diameter 
I'feeapipeJiO mm;) ascends to the high level tanka from which passes 

*nm. with mains ori'each floor of 30 mm, and 
V'' laterals to mdividual rooms of 14 mm. (inside measurement). AB 
ai^marked with arrows showing direction of flow, whose color 
; ^toigniidios gas, fresh and sait water contents. Valves and cocks 
“ ^ system are of hard rubber fitted to the lead pipes by their 
i Uttered-out ends of , the lead pipe reenforced by 

f V to Wn Rubber packiiig is used between the flanges* 

type of hard lead valve to regulate water flow passing in 
fe ^ction only is made in the shops of the station. It is less ex- 
f iiibber valves required for the mains and less 

I if j! ^ ^ ®*»®wn in figure 1 it consists of a U loop in a 

A ^ad tube in one arm of which a wooden plunger with terminal rubber 
<Mk may he thrust in or out to regulate the flow of water. No ill 
effectsnim bd traced to the use of this limited amount of hard lead m 
tne extensive circulating system. 

« aquarium in the new section of the buUding is 

l^i^assed ttou^ a Bunsen air puinp to a closed cement receiver in the 
g. bwment, «d the compressed air thus collected is piped in small lend 
P f “ acetylene plants, to some of the investigators’ 

;; laboratories m the new section of the building. 

pie b^d^ is supplied tliroughout with fresh and salt water, gas 
L end electnc Jighte, and in part with compressed air. It is heated in 

building by a steam- 

P the individual investigator’s rooms for botanical 

i|.g*4ji«»o^pcal work |s very simple. The rooms themselves vary in 
^ single investigab^ haye’13 to 21 sq. m. area, whHe for 

allotted. The equipment of the 
^ “‘I’*®®® previously described, includes a sink 

and salt water supply, and one or more laboratory desks, 

• 78 cm. in height, pjfOTided with two jbtoks of dri^w- 

4 and gas regulator is also sup- 

iwesses a faw microlpmes, which niay be 

*» 

^® ^ physiologic^ chemistry and physi- 

and mpdarn, ,'Tha, chemid|i: labdirateh 
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TYPES OF AQUARIA IN NAPLES STATION. 




ries (PL V, Af f^osxus 36^65) coEtain a room (49) eqEippe(l for sE 
sorts of goMral chemical work md several (40, 4S, 47, 50) for 
special work, a laboratory (46) for physical chemistry, with apparatus 
for testing freezing point (Beckmann und Friedenthal), conductivity, 
viscosity, etc., a well-equipped balance room (41), a room (45) for cul- 
ture chambers, a gas-analysis laboratory (51) with darge mercury 





Fio. l.-Hardleadoutroff valve Mused In large lead pipes fo i^aples ciroulatiog system. 


pump (Pflttger), a mercury pump (Bohr) for blood g«ses, gas' 
(Hempel), at eudiometor, Pettersspn’s and Haldanes appiaraiks, '^nd 
ether i^uipmejit for gas analysis in sea water/ & laboratoiy for i^tro- 
gen dptennination (KjeldaU)/ one %t organic analysis and one 
equipped with thermostats, stirring apparatus, agitatom, electro- 
motors, and apparatus for research in metabolism, and a dark roonp 
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Tlie phyaioiopoAl department has among its more importmt fea- ^ 
turea the following apparatus: In the dark rooms (PI. Ill, A, rooms 

' 0“ *tefi»t floor is equipment for work in electro-physiology 

mclud]]^ a Thom^n's and a Hermann- Wiedemann’s galvanometer 
both with suspension after Julius, a small and a large string galvan- 
pmetw (Einthoven) after ^elmann, with equipment for photo- 
graphic registration. 

For the graphic registration of motion a room (PI. IV, A, 60) is 
equipped with an Englemann’s pantokymographion, a Straiib’s 
electromotor kytaographion, and a Hering’s kymographion with 
electnc power. 

The apparatus available for iise in the different physiological inves- 
t^ators’ laboratories includes various kymographs, writing levers 
electro-magnetic signals, a Jacquet's clock, tuning forks, abcumula- 
torSj indubtion apparatus, platinum electrodes, nonpolarizable elec- 
tees, keyboa^s, switches, metronomes, tuning-fork interrupter 
Abblender, resistance coils, double-stringed rheochord, registering 
telephone, apparatus for the determination of freezing point, equip- 
ment for the determination of the electric, conductivity of solutions, 
sprotrophotometer, microspectrophotometer, Rontgen apparatus] 
hehpstat, are lamps, electromotore, hand and turbine centrifuges 
photographic apparatus, etc. ^ 

The libraiy of the Naples station is one of its choicest treasures. 

It contains over 13,000 bound volumes, among which are about 25,000 
^arate articleb or reprints bound up in volumes of related subjects 
Over 260 periodicals are currently received and the library possesses 
m addition about 100 others which have lapsed or been discontinued 
It ^ntains practically all of the important literature of modem 
zoological research and a large number of botanical and physiologi- 
cal penodicals and special Uterature pertaining to work in those lines 
ftt a marine laboratory. 

Tlie widespread custom among biologists of sending reprints of their 
arricles to Doctor Dohm or to the library of the station has immensely 
enh8;pced its usefulness' and completeness and deserves to be even 
more widely foUowed. Each investigator is allowed, to withdraw for 
use in his laboratory not more than 24 bound volumes, 
t , copipleteness of the libraiy and the! freedom of access to the 

k ^ literature granted to all investigators render 

aw Naplei station exceptionally attractive among the biologicalinsti- 
tutions of tho world for manuscript work whore access to the litera- 
^ l^ UMaential.' - An up-to-date card catalogue and a simple system of 

facilitate the independent utilization of 

1 ^ of the, Naples station consists of the ameli 

Mifler, the gift of the Berlin Academy of Sciences, 
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a wooden boat 17mJong,witbi>eamof3 mv <b^afto(l»5m«ieBgiiie ol 
peibapa 10 horsepower, imd a small steam winch for dredging. There 
is also the Frank Balfour^ an open boat of 9 m. length, 1.75 nu beam,^ 
draft of 0.9 m., an engine of about 5 horsepower, and a flotilla of 
small boats used by the fishermen and collectors. 

The station depends more upon the skill and experience of its col- 
lectors and the richness and accessibility of its fauna than upon an 
elaborate field outfit for collecting. It has, however, all the necessary ^ 
dredges, trawls, and fishing traps, gear and tackle of the Neapolitan 
fisherman, so that its supply of shore and tottom material is never 
failing. The outfit for pelagic work inherited in part from the Knipp 
expeditions includes tow nets of silk and stramihe^ nets of the Hensen 
.. and Apstein models, the Apstein, Giesbrecht and Chun-PeteYsen clos-i 
ing nets, and a large closing net of new model made at the Erupp 
works. 

The station possesses a scaphander, for exploration of the shore and 
bottom and submarine'grott^. ‘ 

The environmental conditions abojkt the Bay of Naples are exceed- 
ingly varied and form the basis for the great variety of life available 
in so small an area. Elsj^ntially volcanic in origin, the shores praent 
a great variety of materials and configuration, basalt and tufa, sandy 
beaches, mud fiats, caves and grottoes, and submerged quays, walls, 
and mins of the Roman civilization. r*' 

The Bay of Naples itself presents ah exceedingly uneven bottom 
deepening to 200 m. at a distance of 12 km., and 500 at 24 km., while 
the south slope of the isle of Capri rises quite abmptly from depths of 
1,000 m. and the central basin of the Tyrrhenian Sea exceeds 3,000 )n. 
in depth. 

Surface temperatures in summer rise to 26®*-27.5® C. in August and 
fall to 13.2®-14® in January, rarely after strong north winds to 10.6®* 
near shore. Below 400 m. the temperature is constant at 13®. The 
specific gravity is slightly above that of oceanic waters. No sjrste- 
matic hydrographic work has been undertaken by the Napl^ station. 

' The waters of the Bay of Naples receive the sewage of a great city 
and qre more or less contaminated .with bacteria. The ill effects of 
this are obviated at the station to a large extent by prolonged sedi- 
mentation of the water and by filtration of that us^ in the mor- 
phological and experimental laboratories. The purification is 
assisted by the higher temperatures of a southern latitudp. A 
toall supplementaiy laboratory has beefl erected oh Isohia for the 
use of the director and staff of the statioui where by speciial arrange- 
ment work requiring water of exceptional purity may be imdertakto. ^ 
The fauna available for reseach at Naples ^ay be determined in 
part in the early work of Cams, '^Prodromus' Paun» Mediterranen/' 
and in the intensive monographs of the ^ VFauna and^^ is ; 
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well repnaentod in tlie sale lists of species furnished by tl 
supply department. There are about ,1,000 species 
including 37 spopges, 108 cmlenterates, 60 echinoderms, 

‘ and 198 fishes. Amphio^sj Balaqoglossud, and tunic 
variety are obtainable itf abundance, a list unparallel 
biological stations of the world for its wealth and varic,i,j. x' uxuier 
infoimation regarding the material avadable and the seasons at which 
it occurs is alwa 3 ^ to bo had from the authorities of the station by cor- 
respondence. Extensive accounts of the seasonal occurrence and 
breeding seasons of animals of the local fauna wiO be found in the 
papers of Signor Lo Bianco (1888, 1898, 1906), tlie last inditing the 
' results' of the eruption of Vesuvius of 1906. The alg® are.treated in 
the paperofBerthold (1882)h 

Literature: Anson (1906),ABachmann (190.5), Baglioni (1907), 
Berthbld (1882), Bottazzi (1906), Burnside (1904), Caullery (1906) 
Dean (1894), Dohm (1871, 1871atl872, 1872a, 1872t>, 1872c, 1872d’ 
,1873, 1874, 1874a, 1875, 1876, 1876a, 1877, 1878, 1879, 1881, 1881a’ 
1882, .1885, 1891, 1892, 1893, 1893a, 1897, 1897a), Eisig (1875)’ 
Emeiy (1883), Francotte (1907), Giercke (1884), Giesbrecht (1907)i 
Gregory (1903), Hensen (1876), Houssay (1893), Leon (1894), Lo’ 
Bianco (1888, 1890, 1898, 1899, 1901, 1903, 1903a, 1904, 1906), 
MacLeod (1882), Mazzarelli (1908), Meek (1897), Morgan (1896)’ 
Nansen'(1887), Noll (1875), Sand (1897), Schmidtlein (1879), Swingle 
(1897), Todaro (1897), Van den Broeck (1882), Vogt (1884) Went 
(1889), Ziegler (1899). ^ 

LIMNGLOQICAL STATION OF BOLSBNA. 

Director, Prof. Luigi Palazzo, Officio (Jeiitralo di Mcteorologia e di GoodiDamira al 
Coll^o Romano. Via del Caravita N. 7, Roma. 

Biologist, Prof. Decio Viiiciguerra, Zoological Uboratory, IJnivemity o^me. 

' Following the example of the lake surveys in Hungary and else- 
where the Italian Geographical Society 1901 established a com- 
mission, consisting of Messr^. Novarese, Sella, Vinciguerra, and' 
Palazzo, to organize a krvey of some Italian lake. The commission 
selected for the purpose the Lago di Bolsena, lying 80 Im. northwest 
of Kome. The field-station laboratory is located in a house on the 
lake shore about one-half km. from the little harbor of Bolsena. 

The station is a£ present engaged mainly in limnological work and 
is equipped with meteorological instruments, the Sarasin limnograph 
and other instruments for hydrographi»al and physical investigations 
f the' lalre.-^^^-T^^ fe also an eqUi|i»neht for pelagic and bottom 
■;'>f®Pecting and' a email laboratory for biological work. / 

.it is^purely a resenrch ewterprise without immediate ftfiBUntion s to 
eaucBfdonal or eeotfbmic intercuts. 

‘ * Uteratux«: Palazzo (19M^ , ° \ 
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. STATION OP. BIOLOGY AND OF APPLIED HYDROBIOtOOY 
^ OF MILAN. 


I Director, Prof. F. Supino, Stasione de Biologia e Bioidrologia Applicata, Acquario 
I Via Gadio al Pares, Milano. ’ 

I » Telegraph address, Acquario, Milano. 

I The fiitemational Exposition at Milan iii 1906 had, as one of its 
most attractive features, a handsomely installed and admirably 
equipped marine and fresh-water aquarium, erected and furnished 
under the supervision of the Berlin Aquarium Company. At the 
close of the exposition the institution passed to the city, and was 
I .iced under the directiop of Dr. G. Mazzarelli, who was later succeeded 
by.Prof. F. Supmo, the present director. 

The mstitution consists of a fresh-water and marine aquarium, open 
to the public upon the payment of a small. fee (25 centimes), and a 
hydrobiological institute, m which short popular courses of instruction 
in fish culture and hydro biology are offered from time to time. 

The, building is extensive, thdroughly modem, and well equipped. 
The aquarium is located on the ground floor and contains 30 large 
salt-water tanks, 29 large fresh-water tanks, and, in addition, a large 
reptile and seal tank. The aquaria are of concrete, the piping of lead|i 
and fittings of haril rubber after the manner of the station at Rovigno. 

hi the upper story are the offices, laboratories, and library. Here 
are found a large roomy laboratory equipped with <lesks for micro- 
scopical work, an j^istant’s laboratory, a well-equipped bacterio- 
logical and a chemical laboratory, a culture room with hatching 
troughs, and many fixed and mov&ble aquaria with running water. ' 
There are 7 research tables attached to the station, of which 3 are 
provided gratuitously by the municipality of. Milan, to which appli- 
cation should be mode for their use. To the remaining 4 an annual 
charge of 500 lires is attached. Application for these should be made 
to the director. Preference is given to applicants presented by a 
mipis^ or administrative officer. Stuilents are supplied with an 
aguarium with running water, and, by special arrangement, with a 
salt-water aquarium. Glassware, the ordinaiy reagents and staiiw, .. 
use of pa raffin o ven and microtome, .alcohol to the amquht of 1 kUo 
per myHr, knchqxpensive reagents in limited quantities, by special 
arraignment are previdedj^ the station. Students are allowed to 
use Jhe instrumentaPcquipment of the station, but are expected to 
their own microscopes. Neither living nor preserved mate- 
^..-naTis himished, but stddents are assisted in obtaining supplies as far 
as possible. Admission to the aquarium and the use of the library are 
.. also granted. 

Literature: Supino (1909). - 
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BIOLOGICAL STATION OF THE UNIVERSITY OP CAGLIARI, 
CAGLIARI, SARDINIA. 


1 


Director, Prof. £. Giglio^ToB, professor of zoology and comparative anatomy, 
Royal University, Gagltari, Sardinia, Italy. • \ 

This staiion was founded in connection with the Riiyal University 
at Cagliari in 1909 as a result of £he efforts of the direc^r. The build- 
ing, completed at the close of the year, is a simple ntfeonry structure 
(14 by 31 m.) with laboratories, library, etc., a large aquarium (1 by. 
10 m.), and a modem equipment. The station has also an automobile 
boat 11.5 m. in length. 


\ 
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CHAPTER III. 
FBARCE AHD KOHACO. 
INTRODUCTION. 


With over 5Q0 miles of coast line bordering the whole length of the 
great tidal funnel of the English Channel, an equal e.xtent fronting ' 
upon the Atlantic, and a Riviera upon the Mediterranean of incom- 
parable beauty and attractiveness, France offers a field for the devel- 
opment and diffeftntiation of marine biological work unequaled 
among European states. She has also large maritime interests and 
fisheries, both local and on the distant shores of Newfoundland and 
Senegal, of great and growing extent. The scientific work of the 
French fisheriesabureau has not been developed on an independent 
footing, but has been attached to or a5isociated with existing biolog- 
ical stations and members of the bi6logical faculties of the universi- 
ties. Add to these factors the highly centralized national system of 
education, with its practically coequal subdivisions, and finally and 
principally, the large share which men of scientific interests and train- 
ing have had in shaping and developing educational. policie.s and 
practice, and we have the potent influences wiiich have led to the 
establishment of no less than twrenty-six marine or fresh-water bio-- 
logical stations in France. . ‘ ' 

General public interest and liberal private munificence have also 
contributed very largely and in most cases made possible tlie. building 
and equipnaent of the stations. This is true not only of the imposing 
Museum of Oceanography^ now being built upon the cliffs at Monaco 
by the Prince of that little realm, with its unrivaled collections and 
exhibits iand superb equipment, but also of its diminutive neighbor at 
Beaulieu, the striking Moorish villa at Tamaris, the commodious lab- 
oratory at Cette, the plain but amply equipped and efficient station 
at Banyuls-sur-Mer, the pride of the local community at Arcachon— 
with its annex at Guethary— the rapidly expanding modern Nation 
at Roscoff , the ne.w station at Portel, the quaint building at Wimereux, 

and the extensive plant of the fresh-water station at Toulouse. 

At some places, u at Cette and Marseille, the local authorities have 
also shared in the expense of foundation, and at a few places, as at 
Nice and St. VaaSt-de-la-Hougue, hospitals erected by the state for 
emergency purposes have been utilized as station buil^ngs. The ; 
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state is also a large contributor to the annual budgets of the stations^ 
though the sums granted are inadequate to support so many stations 
in the proper discharge of their functions. 

A factor which has had gie.at influence in the establisliment of this 
lai^ number of stations in the coasts of Franco has been the idea that 
a necessary and invaluable part of the instruction in the science of zool- 
ogy and, to a less extent, in physiology and botany, can be given only 
at the sea shore in direct contact with the life of the sea in its native 
environment. The more intimate association of teacher and pupil 
which exists under these circumstances also enhances the value of the 
instruction thils given. The two functions of instruction and research 
are combined in most of the French stations' but the primary, or at 
least the ipipelling function of a number of them, asiit Marseille, 
Cette, Luc-sur-Mer, Portel, and Wiinereux, is instruction and it is an 
essential part of the programmes of the stations at Villefranche, 
Baiiyuls, Roscoff, Boulogne, Grenoble, and Toulouse. ^ 

The stations preeminently equipped for research and making it the 
sole or primary part of their programmes are those at Roscoff, Ban- 
yuU, Monaco, St. Vaost-de-la-Ifougue, Villefranche, and Concarnoau. 
The stations at Beaulieu, Tamaris, and Arcachon give no regular 
instn^ction and are used mainly for research by their own staffs. 
Fisheries investigations are regularly and formally carried on at Bnn- 
yuls, C/oncarneau, Roscoff, and ^t. Vaast, and constitute the main 
programme of the stations at Boulogne, Grenoble, Toulouse, Besse, 
and Bordeaux. 

The hospitality of the French djitions is notable. They are, with 
the exception of Roscoff and Tatmffijl, open without charge to all 
comers, without regard to sex or nationality, wiio are competent to 
use their facilities. The superb equipment of the new station at 
Monaco, French in spirit, though politically independent, has been 
promptly utilized by German, Polish, and Russian inv^tigaturs. 
France gives hospitality to the station at Villefranche, under Russian 
management and support, and largely patronized not only oy Rus- 
sians and French students but also by Swiss and Germans. Her sta- 
tions elsewhere,, especially along the channel, arc largely patroni^d 
by students and investigators from Russia, Belgium, Switzerland, 
Scandinavia, and an increasing number of English and Americans. 
'In addition to opening their doors to all, the French stations generally 
maintain a free biological supply service, furnishing fresh and’pFe- 
served matenaLto investigators and institutions for instruction and 
reseai^h. Tw seryice which France by reason of her strategic po.si- 
tion is thus rendering to the cause of the biological sciences and marine 
research is both effective and far-reachii^. 

. France enjoys the unique distinction of having had the first marine 
biological stjation in the world, founded at Concameau in 1359. This , 
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was followed in 1867 by that at ArcMhon, while, in the next dozen 
years, following in the general wSvT of advance in biology of that 
period, led by the untiring efforts of the far-sighted Lacaze-Duthiers, 
and stimulated in part by the' example of Naples, stations followed in 
rapid, succession at Roscoff ( 1872 ), Wimereux ( 1873 ), Luc-sur-Mer 
( 1874 ), Marseille ( 1876 ), by the private station of Fol and Barrois 
at Nice, by thb French station at Villefranche ( 1880 ), succeeded in 
1882 by the Russian, Cette ( 1881 ), Havre ( 1882 ), Banyuls ( 1883 ), and 
Boulogne ( 1884 ). Special or institutional interests resulted in the. 
p.stnhlii;hmentof the stations at Tamaris ( 1891 ), St. Vaast ( 1892 ), and 
Beaulieu (1001), and the industrial ■ and economic interests of the 
feheries led to the institution of the station at Les Sables d'Olonne 
and to the fresh-water stations at Grenoble ( 1901 ),^ Toulouse ( 1902 ), 
Bordeau.v, and Besse ( 1893 ). . . 

MONACO. 

zvsTiTirrx of ocxahooeapht. 

of aclniinuttration: 

Propidont,^ 8. A. S. Albert P*" de Monaco. Members, Prof. P. Regnard, director 
of the Xa(itmaJ|ipptitute of Agronomy; M. Cailletot, mombor of the Inatitut do 
France; Pr^^gP^Darboux, secretary of the Academy of St'ienc«i; M. G. Kohn» 
pocretary of the Soci^tf^ Industri^^lles, and M. L. Mayer, private counsel of the 
Prince of Monaco. 

Committee of perfection: ^ 

President, S. A. .S. Prince Albert 1". Membw, Memn. A. Agassu (Cambridge), 
A. Berge.t (Paris), Prince Roland Bonaparte, E. L.'Bouvier (Paris), W. S. Bruce 
(Edinburgh), J. Y. Buchanan (Cambridge), F. A. Chaves (Azores), C. Chun 
(Leiptijj), Y. Delagc (Paris), E. von Drygalski (Berlin), Pabre-Dometgue 
(Paris), F. A. Ferel (Merges), V. Rensen (Kiel), II. Ilergesell (Straasburg), 
L. Joubin (Paris), O. Krilromel (Kiel), Sir John Murray (Edinburgh), F. Nan- 
•sen (Christiania), E. Perrier (Paris), P. Portier (Paris), J. Richard (Monaco), 
L.' Supan (Gotha), J. Thoulet (Nancy). 

This institute, founded by S. A. S. Albert I“, Prince of Monaco, 
incluiies two establishments, the Oceanographical Institute now in 
construction at Paris, and the Oceanographical ]Museum just com- 
pleted at Monaco. Thfe same administrative council and advisort' 
committee have charge of both the institute at Paris and the museum 
st Monaco,. but the staffs of the. two establishments'.are separate and 
independent. 

. 

OOXAirOORAPHICAXt XVSTITtrTB, PAXI8. 

Th^ilistitute at Paris, designed fpi^nstruction and research, con-, 
diicts^ourses of public lectures on subjects relating to oceano^aphy 
and ho^t present a small faculty consisting of a professor and pr6- 
parateui^f “Oedanographio physiiiue” (Dr.A.Berget and M. Klein), 
of “Oc6ano^aphie biologique” (Dr. L. Joubin and Dr. L. Germain), . 
and of “Physiologie des fttres niarins” (Dr. P. \Portier and Mmp. 
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Chtin-Qrucewaka). The rese&rchea of the institute at Paris are pul>- 
lished in the ‘'Bulletin tie iTixstitut Oc^anographique'* issued at 
Monaco. 

OOXAHOOEAPaiOAL HXTaiim or MOVACO. 

Pounder, 8. A. 8. Albert I**' de Monat>». 

Director, Dr. Julee Richmrd, Must^> Oc^nofcrapbique, Monactt. Pnociptiut^ do 
Monaco. 

SocretAiy and cbemtft, Dr. Miei'zynUw Oxner. 

Aaaulmnt and librarian, M. lie. Ivouid Sirvent. 

Taxidenniat, M. Grimm. 

Employoee; On© photof^pber and amanuenHift, throe laboratory oervanta, one 
machinist, one fireman, one raptatn, and two fi-hermon. 

Telegraph addrem: MuiW^, Momu'o. 

With the assistance of the Empenir of Ciemiany, (he rom^rsti)no 
of tho' Oceanographical Museum of Monaco was laid im April 25, 1S99. 
The building was completed towonl the close of 1009 ami was for- 
mall3r*riedicate<l to its uses the following year in the pDssence of a 
representative assembly of scientists fn)m all parts of the world. 
The institution, magnificently furnished, amply endowed, and dedi-, 
catetl to this field of pure nwarch, is the gift of S. A. S. .\ll>ert I", 
Prince of Monaco, himself a contributor in a laigo way to the ad- 
vancement of science in this tield for nearly three ilecades. 

The museum as originally planned was ilesigned merely to hold the 
rapidly accumulating cf»llections matie.by the Prince in his numerous 
• cruises in the IHronddU and later in the Princesse AUce /, and 
Princesse Alice II, The project grow, however, and as years pakscil, / 
f finally took the form of a general collet'tion of all marine life and an/* 
exhibition of the results of oceanographic research and the methods 
and apparatus employed in its pn)secuthm. In the same building 
provision is also made for laboratory’ researches by competent in- 
vestigators in the fields included in the sct»pe of the n)usoum. 

Connected with the scientific expodition.s of the Prince in 188S ami 
continuously since 1891 has been Dr. Jules Richard, the zoologist 
and oceanographer. As chief of the-^iKoological laboratory nh the 
Princeese .Alice, scientific seoretai*}^ of the Prince since 1805, and di- 
rector of the museum during the years of its development and expan- 
sion, Doctor Richard has had no small part in the establishment and 
upbuilding of the magnificent institution which crowns the brow of 
the rock of Monaco. \ 

Associated with the Prince in eaflier years, ojf his explorations 
and scientific enterprises, for longer or shorter ^j^es, hate been • 
Baron Jules de Gueme, ]^f. Paul Regard of the&rboune, Prof. 

O, Pouchet,*Dr, J. Y. Buchanan of the CTtaUenger Expedition, Prof. 

K. Brandt of Kiel, and Dr. W. S. Bruce of Edinbuigh. 

In 1907, Dr.’M. Oxner assumed the manifpld duties of secretaly, 

; : jhyd]x>^pfaer,^^M has assbted in the rapidly expand- . 
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ing development of the laboratories of the new museum which were 
first o|)ehed for use in lOUl . It is greatly to be hopetl, in the interests 
of the cause to which the museum is dedicated, that an iucrease<l 
ftcientific staff ami personnel will mako possible a fuller utilization of 
life suiwb facilities offered at this institution, with its ample lals*- 
rntories, large collections, and fine situation. 

The affairs of the museum and <»f the biological station connected 
therewith are contn>Ued in common by the central cxunmittce at 
Paris, above m»tetl, of which the Prince is chairman. Both are 
a«lminLstero<l directly by the small scientific staff of thive nieml)er8. 
The entire suj>|H>rt is the gift of the donor, who, in addition to the 
laige sums given for, running e.\|)cm«>s ami equipment, has con- 
tributed annually over Iff, 000 francs for the salaries of the scientific 
staff and lv,000 francs for the pay ndl of the labor largely emplovexl 
in the station features of the work, ^co the museum is oiilv recently 
completexl. ■ * 

The station is open without charge to all competent investigators 
• in biological sciences amj oceanography. Applicathm should 1 h> 
made in advance to the director, .stating full details u.s to the line 
of investigation be pursued, the time of arrival liml <leparture, 
and a full list of apparatus and chemicals nee<led. The institution 
does not. provide micrvfscopes but furnishes free a microtome and all 
<Jother necessaries for /laboratxrry work. Investigatfirs have the use 
of an ample supply^of aquaria, may accompany the Eider «ui its- 
collectmg trips, havO access to the library and c<dlcc.tions, an«l, by 
sp<‘cial arrangement, have the use of museum material for research. 
There are mi restrj^'tions as t<i choice of subject for inv«v«tigation or 
place and manncryof publication. A half dozen Tuniished chamliers 
are )).rovide<l in the building for the use of visiting investigators. It 
is e.xpected that k cin-ular of information will he |ire|>ared for appli- 
cants, with ful^ iletnils regarding the comlltions under which the 
laboratories may be iised. The excellent facilities so freely offered 
at Monaco hav^ been pronqitly utilized by constantly increasing 
number of scientists. In 1 008 more than twelve visiting invest igators 
earned on rds^arxthes' in the laboratories of the museiuii, coining 
mainly from- Germany, Switzerland, Russia, and Italy ,^d giving 
thus a distinctly intcmatioifal and cosmopolitan aspect to the 
clientele of tne museum.: 

The museum, indepenidently of the explorations of thp Prineeese 
Mice, has tot several years conducted a programme of hydlographic 
and plankto|logic explorations at regular intervals in the neighbor^ 
hood of Mtoaco and is preparing a topographic and faunistic map 
of the adjacent sea bottom, ^he results of this and other explora- 
tory and fimnistic work appear in the “Bulletin de I’lnstitut O<^ano- 
fraphiquo (1905+ , NV 1^53 in 1909). 
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^ 76 m. from foundations, which reach a.lmost to sea level (PI.IX,^)* 
mtWeen the archways of the foimdations the face of the natural rock 
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^ ' Southwest ydth the main fapade to the north northwest fronting on 
.Avenue SaintrMartin./ 

building is ah imposing structure arcMtectuMfy, in the modem 
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style, the work of M* Delefortrie, It is in the form of^ rec- 
m length, with a central block (20 by 20 m.) and pro^ 
(15 by 40 mO- The central block projects and forms ^ 
As seen from the front (PI. IX, By J 
' stories, but the doping cliff below prbvidrf 

a ba^hnt and subbasemfeat below the Wel of the street, so that 
the buHding has four floors with 6,300 sq. m. of floor area. The 
main fapade is richly ornamented with architectural carvings, some 
bf Whi^, es for example, the globes upon the comer towers, the 
^batrose and fishhawk above the portal, the walrus head in the main 
gable, and the mii^r details of shells and ehip flttings suggest the 
of the building. Upon either side of the main portal are 
#^ aij^oripd buss reliefe by Dm^art; upon the right, “Truth unveiling 
i^prces of the Wofld;^' at the left, “Progress coming' 
of Hojjnanity.^' Oarred upon the frieze of the building 
live the nam^ of vessels of all natiops wbich have been engaged in 
as follows: OazelU^ Investigakir, N<wara, VitihZf 
1#^ FaWmaJ, Vega, Fram; Prineease 

^ Pala, Blaie; Okallm^^, Siioga, Bttccanee^ 

tyAlbatroaa. Entering the imposing one iinds tsijBself in 
i^y vestiWe i^^hencQ lead the stairs 'to the floor above. The,, 
opens directly intp central i‘e6eptiQn hall, with high 
g u mi) 4itom which open, oh the right, a large lecture hall (16 
40 ip.), and, on the left, an exhjitUioQ room of siniilar dhpenaions. 
flp^ ^dMjwe w likew^e 'rhoUy pver to exhibition balls, its 
b®tthg (ll ih.) aflbrdiog'room 1h>r .a' gaileiy likewise eontaituQg ' 
p oaaes. Op^j^th floor® the dhoiw ara.so arranged tM the r 
oah|e;^u^tog«ll^ ^Ih im m“. in leiig|h) 

^,^^6 apidahtj^.!^ weU^ibibated 
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A. *END FACJADE. 

From |v»iotogmph frtmi l)oc*tor Richard. 




B. FRONT FACJADE. 

photograph from Doctor Rlciiferd. 

:4ifiu6ei, oq^ANoon^PHiauk, Monaco. 
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Tine Toolvk double^ with Mterveiaing air chamber of*about.l m. 
height to reduce tile summer's heat. On the flat top of the building 
(1^500 sq. m.) is a small roof garden^ and on the projecting central 
section at a sightly higher level is a fully equipped meteorological 
station.' The mtention is to make use of the reof (76 niC^Bove the 
sea level) for the study of currents by means of buoys whose move^ 
ments can be followed by telescope. 

In the first basement, which extends under the whole building, are 
storerooms, library, publications room, collection roomV chemical 
laboratory, offices of director and secretary, and five priviite laborer' 
^ toriea for investigators working upon the collections o^or students 
of oceanographic problems. These rooms can be lighted only from 
the seaward face and consequently have considerable depth (8.6 m.). 

The second basement contains in the western wing a large atelier for 
the preparation of exhibits, especially. for those of large size, as for 
example, the skeletons or models of cetaceans, seals, etc. It is 
equipped with a gas motor and other machinery for the mechanical 
parts of the work. In the recess of the cliff below this floor is a large 
open room in which are placed the macerating vats for the osteological 
preparations. One basin is large enough to receive the entire skeleton 
of a largp cetacean. 

The eastern wing of the subbasement contains the large aquarium 
room intended ultimately solely for culture, observation, and ©xperi** 
mentd work along scientific lines. With the present small staff 
occupied with the details of equipment and administration of so 
large an enterprise, no extensive work in these lines has been under- 
taken. The aquarium room is open to the public, without dharge at 
present* In the future it is^planned to erect a public aquarium 
above the ancient prison to the left of the museum, and devote tKe 
present rooms entirely to scientific purposes. 

The aquarium room is Ijghted by three*low, wide-arched windows 
(4 by 4 m.), but its illumination k increased by white walls, and a 
row of liiujnoerous electric ligh^ above the t^ks may alto be used if 
necessary. From the dark«walled corridor there may be seen a bank 
of 9 tanks pcmde of reinforced concrete (PI. X), with walls 10 em. in 
tWckness and j>artitions 0.7 cm., and with inner faces covered iirith 
irregular material or artificial stone®. The aqiiaria are 1-6, 2, lA, 
6.2, 2-6, 2.66, 1.56, 1.46, ^d 1.46 mt in length, respectively, and have 
aheight of 0*9 m. md awidth at the top of 1.36 m. and at the feoi^toin 
of 4 thns^^^^^ faci. The water 

deep. A mllmg stair^ a^ tewr of the aquaria (PI. X; A) aervtee fb^^^ 
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The first plates were 8i^t in’Tortlaiii^ cement, ’but>^.tw 
this method has been dis60Qtii\\xed en account of %esksge, fi?d now 
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^v the glass (P) 4® placed on the front of the aquarium (see %s. 2 and 3) 

■ between two strips of pure Para rubber (4^), the inner 10 mm. and, 
the outer 4 mm. in thickness. The ihowmbber strip rests against 
a heavy oak bar (B> and the outer against an iron plate (C). Pro-' 
lecting bolts (D) (1.8 by 30 cm.) from t^ concrete wall (E) pass through 
the oak bar (4 by 4 cm.) arfd iron plate (2 by 8 cm.) and 6ind the, 
whole firmly against the concrete fnmt of the aquarium. / A strip of 
rubber (fig. 3) is also placed beneath andr^hind the lowjSr edge of the 
glass, and, on the front, the channet is filled with aq>i(arium cement 
(G) (Nhple^ formula), ^th occasional sections (8 09^. long) of Port- 
land cement, at intervals of 0.5 m., to carry the pressure, set in place 

after the aquarium cemfent is 
filled imJ^llj^upper edge is 
left^enriray free in short sec- 
tions or in long panes (over 2 
m.), is secured by occasional 
iron L-pins with rubber cush- 
ions on tfc^ir inner face. The 
aquarium cement on the lower 
edge is channeled to gather 
any leakage or "drip, and the^ 
overflow from the channel is 
collected in a centrally located 
outlet (H) and passed to a lead 
pipe which runs below the 
front of the aquaria. - With 
the rubber packing there is 
little or no leakage about the 
front of the aquaria. Th^ 
tanks are 1.16 m. above th^ 
flour and are guarded by s 
'"Id? -projecting eminent shelf 25 cip. 

Hr' « I— ; — H ' — wide. . 

: -if ^ “ There .are in addition two 

larg^ tanks, elach 3 in. long, 

, - < 2.7 m. wide, apd 1.26. m. in 

depth wilh waljs 20 cm. thick and vhth glass 1.38 by 2.66 m. and 
thl®fe, .moniited as in tie 'other aquaria. Adjacent to these 
there an open- floor tank {3 by 6 m. and 0.6 mv in depth) of. 
cblBorete lined with .wlMto glazed: tfle'MBth cement waHe 
0v3-;:%;0v7 It is 

8e«i' 'tnmes (TfUksseiMya 
of thdta m 1896. There is also 
iement tiuiiks' of/reptaiDigiffllAf iom.upon' the- 

ll%iilaor ;iniar tbn aa KaWiT.. /PI Y <m 
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BULL. NO. 4. 1910 PL. X 




A, REAR OF EXHIBITION AQUARIA, ROLLING STAIR FOR aYtENDANCE, AND RACK FOR 
EXPERIMENTAL AQUARIA. 


B. THE SAME. “SHQl^lNG ALSO THE FLOOR TAfAs. 


. AQUARIUM room, ^MONACO. 
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1 .1 by 2.1 m. and 0.6 m..in di9pth,,wth walla 8 cm. thick! Each has 
a glazed window 0.3 Jby 0.7 m. and lead standard for overflow of 
surface water. • ) * * , 

Between these floor t^a and the rear of the large tanks is a long 
sink table (PL X, A and B) carried by a well-bracei iron framework 
of angle^iron. This table serves for miOiy small culture imd experi- 
mental aquaria. The table' top is of reenforced concrete 10 cm. in 
tliickness with rounded rim. It is 1 m. in height and slopes'toward 
the, middle, '^rhere the overflow from the aquaria upon it iscoUected 
and carried away in a lead pipe. The water supply is distributed 
along its length by curved arms of copper pipe lined^ with lead rising 
to a height of 60 cm. at the side of the table. 

The aquarium table and laboratories ai;€w supplied with numerous 
small rectangular aquaria of several sizes, 125 by 40 by 60, 64 by 34 
^ 45, 70 by 34 by 32, 45 by 27 by 30, and 39 by 19 by 17 cm. in 
length, width, and height; respectively.. They are made ;jrith me^al 
(iroqftu^brass) frames, on marble or slate bases, or'with entire frame 
of m^teilf and class bottom. Plate 





glass of 13 and 8' mm. thickness is 
used for the^sides. Metal parts* 
are jrot^cted extemally^y alumi- 
num vamisti and internally by 
aquarium cement of libber and 
tallow, made by saturating melted 
. tallow with pure Para rubber. 

'These aquaria are provided with 

• bottom plug for wush-out and 
' with standpipe for outflow of sur-! 

face water. * ' • * 

The pumping plant is located in a^small biding concealed in the 
ropk at the base of the cliff. There is a triplickte^ystem, two puinps 
.With complete piping to the high-level reservpir, and a third whichds 
connected with the rese^oir which receives the outflow from the 
. aquaria for emergency use in case the water from the sea ia not 

• available. I« the lower piimp house there is a 6-horsepower electric 
motor counected with a 3^cyliiider horizontal plunger-pump of special 
pattern ntade of phosphor bronze, and a 2-horseptKwer motor con- 
n^ected with a 3-cylirider vertical brass-lined pluhger-pump of Worth- 

water is drawn from a depth of 2 rtx. in lead pip^ 

■ ; ^ ,Thd cUfl! descend abiupUy^ to 

affording de&r water at the. tom 

: tod the ]^pe$. project toveral meters from the wall, en^ing^uLtt 

’ perJor^t*d ' ^ction . The -chedc'Talves are 'locate in a at the 
shore ajbkjVe' water leyel. M^s of 9 and ® cm. (eztenisd diraeter^^ 

WD fro tJip two pumptfi^.'the leMiwair of h)AJOp i>iy'^ 
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l^ated in the northern wall of the building at an elevation of 64 m 
^ve sea level aftd 13 m. above the level of the aquarium room' 
IMstresenroir has a capacity of l#eu. m., and is filled once daihrby 
' hours pumping with the larger pump. The lead plains are ear- 
ned up the cliff in runs of angle or channel iron which afford the 
necessary rigidjjy to carry they* weight. 

The third pump boated below the subBasementbn the side of the 
cliff IS a horizontal plungeivpump of phosphor bronze of Japy-Belfort 
\ type. It is ran by ar^i-hoi^power electric motor and has mains of 
5 cm. lead pipe connected with a circular reservoir of reenforced coni 
Crete 5 m. in diameter and 2.5 m. high, with walls 8 cm. thick and a 
capacity of 50 cu. m. Water from the aquaria is received here and 
may be returned to the high-level reservoir if desired. 

AU the.piping in the circulating system, originally pf brass, has been 
changed to soft lead or brass lined with lead. The cocks and valves 
were of brass, but have been replaced by.hard rubber. Mains are of 
^nd 9 cm. dian»ter, laterkls of 3-.5 and 2i2 and terminals of 1 .5 cm. 
Overflow pipes are of 3.5, 4.5, and 9 cm. and are providedwith end 
^d side plugs for cleaning out. The aquaria are supplied with over- 
head pipes discharging through glass or, lead tubes carried tb the 
^ttom of the tank and are aerated by air admitted through the rub- 
her connection joining the glass tube to the terminal cock. The out- 
flow 18 carnecfibff from the surface of the aquaria in three lead pipes 
set in the wall. / -A 

^ The field equipment of the museum includes a small steamer of 25 
tom ^ss), the Eider (PI. XII, A). She is 16.5 m. in length, 3 6m' 
^de,^m. deep, with draft aft of 1 .5m. She has a compound conde'ns- ’ 
^ engine of 50 horsepower, and can make 9 knots per hour. Her 
bunkers hold but 1 ,500 kilos of coal. She carries a- crew of a captain 
engmeer, and two saUors and has four berths in the forecastle and 
four aft in the cabin . She is equipped with a 6-horsepower winch in 
ttie engine -yToom amidships carrying 5,000 m. of 2 mm. galvanized 
steel sounding iwre for hydrographicaf and plankton work and 3,000 
fathoms of 8 mm. steel cable (not galvanized) for dredging. The 
leaking strain of the tw« are respectively 1,800 and 5,400 kibs. 

boat carries a full equipnfent of tow nets, plankton nets, Nansen 
closipg net, Richter reversing thermometers and Richard water 
bo^, M well as the usual dredges and trawls foi;,bottom work. * ' 

“ow entering upon its proper scientific functions 
,|^jnd.»py account of its equipment is necessarily /(f a preliminary 

least^flve mvesti^ available at 

it»iles.;for ■a.’t least twelve pertons, with. po^biHties of 

The rooms are sup- 

#• fibsh^and salt water,, gas, electric light, and steam heat, 

rhprt are large mVestigators' desks, , tables wit^ glwd lava tops, 
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aquarium stands (Pi. XI, A) with marble tops, on castor!^ yrith hose 
connections for the waste. These can be moved about into any 
dekir^d light for experimental purposes. ; 

The laboratories are provided with t)ie common chemicals for 
biological, hydrographical, and physiological work and a general 
stock of biological and physiological glassware. There are also 
thermostats hnd paraffin baths and a Kadaic microtome available 
for the use of investigators. Ample provision is made fo^ all special 
needs of investigators when due notice is given in advancje, 

The chemical laboratory is equipped with Ivnudk^n apparatus for 
sanity determinations as supplemented by Doctor Oxner for rapid 
analysis when large numbers of samples are to be examined. . With 
the help of an assistant and these modifications of the apparatus, it 
is possible to determine thirty samples per hour. This la^ratory is 
provided with water and electric motors; with ventilation hood, and 
large lava-topped work tables and a considerable quantity of general 
chemical apparatus. ^ . * 

The biological collections of the museum pmper are displayed in 
rectangular containers of glass wijth polished fronts, and the objects 
are arranged ilpon sheets of whiter or colored opal glass. The collec- 
tions illustrate primarily the fauna and flora of the Mediterranean 
and the territories in the Atlantic, especially about the Azores, the 
Gulf of Gascony and the Arctic Ocean explored by the ships of the 
Prince. The collection is not, however, limited to thpse fields, but 
in itsiscope includes all the fauna and flora of the s<5, with special 
reference to that of the pelagic and abyssal areas. Thd exhibits are 
in part arranged systematically according 'to the relationships of the 
animals and iu part in biological assemblages, typical of Afferent 
regions or types of environment. Fully labeled anatomical preparar 
tiona of many brincipal organiams or of special featureS^^f morpho- 
logical or biolctical significance are also displayed. The collection 
k specially ricli i^etaceans, cephalopodis^ and the life in the sea at • ' 
great depths. J/^ » 

A most inter^ting and valuable feature ^of the exhibit is the unique 
collection of mpdels, reliefs, charts, and photographs illustrative of 
the physics, chemistry, and geography of the «ea, and of the ships 
and instruments employed ia its investigation. The collection of 
x)ceanogi|^phic apparatus is unique in its completeness, including as 
it does example or models of practically all known types from th e 
beginning of thib period of exploration to the present day. 

In addition t0 the exhibition collection there is also a reserve col- 
lection of duplijj^ate material and the beginning of a reference colleb- 
tion of carefullj|r selected and fully named specimens for the use of 
students and s^ialists. 
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library of the museum contains seTeral thousand volumes 
dealing wi^ marine biology and oceanography in the widest ewnse 
and is hi i^ipt of, a number of current periodicals. It is rich in 
the literature of sctentiiic e.v)>editions, of hyilrogrnphy ami of ocean- 
ography, and contains many reprints and separata arrangtHl according 
to subject. ' . ; 

The muMuin at Monaco -is superbly located in so far ns purity of 
^tha winter is concbmed. The sliores slojie abruptly into <leep water, 
and the promontory of Monaco juts out iflto. the sea for sevoraj 
Uoiyelers.so that the ftiot of the cliff upon which tlie building stands 
is wash^ with sea water relatively free fi;oin sewage contamination. 
The salinity is subject to very slight lluctuafion.s (clilorme, 20.2t> to 
21 . 12h Surface temperatures range from 1 3° jn February and >Jar,ch 
to 2.5° C. jn August. Tides are slight, as elsl*wheie iii the Meditei^ 
ranean, with a maxunum of 80 cm., affording littl^ opportunity for 
tide pool or shore collecting. THis^ combine/! with the steep and 
rocky shores, reduces somewhat the opportunity for- collecting the 
littoral fauna. ‘ , . * 

^ The sea tottom is varied, affonllng within a short dUtiince pf 
Monaco a wide r.ange of envihinment. It slopc.s to a dcjitli of 300 to 
600 m. within a dislancc of 5 kilometers from shonv A few shallow 
dredging grounils are available in the iieighTmrhood; 

Rewarches dealing with the local environmental conditions, with 
toe plankton and hydrographical data, and with the distribution of - 
the local fauna are in course of publication or prepanition by the 
ataff of the mtis^uin. An account of the hy<lrographicaI Conditions ’ 
and plankton has been published by NathaiLsdn (1909). 

The museum at Monaco offers exceptional facilities for experimental 
work with living animals in aquaria, for research in hydrographical 
lines and on plankton ] 
ally complete in materii 

j With expi^nsion of its s j 

1 equipment It may e%sil; ^ 

' oceanographic research. 
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pgnphio resesrcn 16 his steam yacht, the Princesse Alice II. These 
campaigns are independent- of the ihusouin in support and inanago- 
ment, though Doctor Riclmrd, the director of the museum, is also 
“che^ dtt laboratoire" of the vessel, and the materia^ obtained in 
tosse campaigno enriches Collections of the museum.' ; . 

ihe Pnnctsfe Alice //, The successor' of the HirotideU^, a sailing 
j^ht, and of the Prineeese Alice /, was built in 1898 especially for 
of nmrine eiqiloration', with the added cbmfprts and 
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The Prince of Monaic 
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luxuries of modem pleasure yacht. She ia a steel steamer, 73^6 m. 

• long. 10.4 licam, and a draft of 4.5 in., of 1,420 tons gross, with two 
masts, brigan^no rigged, and with a bunker capacity of 245 U>ds of 
coal. There *are .louble boilere and a triple-expansion condensing 
engine, of 1,000 horeepower, giving a speed of 13 knots .per hour. 

Her oflicere and crew number sixty and she has cabinepto vision for 
four scientists. A steam winch with two drums is placed forward 

of the ileck house for maneuvering the dredging cable and otlicr ' 
tackle. Immediately behind .it are two laige reels, 2 m. in diameter, 
driven by electric motor. The starboard reel contains 12,000 m. of 
dredging cable 14 mm.' in diameter, cohiposed of 72 galvanized steel . 

, wires arnmged in 0 strands of 12 wires each. ;The cable has a • 
breaking strain of 7,0()O kg8. The reef on the port side carries the 
cable used -in connecting the deep-sea traps or “nasses'^to t he floalk 
. which luark theie posi>ion. This cajj)le is 6 mm. in diameter and is 

• composed of 42 galvanized steel wires arrange in 6 strands of 7 
aires each. It is made up in lengths of 500* m. with splice (epissurc) 
foimections so that the length of cable may. be adjustwl'to the depth 

to which the trap Ls sunk. The floats are .galvanised iron buoys, ^ 
snpplenicntetl ■ by rubier air ballcSons when nt'cessary and carrying 
a flag or light to make k possiblij to •locate' them at' sea. ■ * ' 

_ Tile ttaps are polyhedral franujs of wood covered with mesh and 
contain guanlcd funnels for the entrance of fislu* and several included 
traps of finer mesh for smaller crustaceans, etc. ,These instrumepts 
have bo^ reifTarkably successful in capturing deep-sea and bottfim 
aniin^Is^i large numbers, es)>ecially those freely moving fishes and 
^^pru-staceans which onlinarily escape the dredge and trawl. It has 
" been used succendully in depths «»xceeding 5,000 m. and captures 
great quantities of fishes, btc., taking, for example 1,198 specimqns of 
a deep-sea fish, Simenrhelya^ parasiiieuai at a single tinie, a fish not 
taken in trawling on'.tfie same 'ground; * * . * , 

The ship carries a veiy coihplete equipment of otter and-, beam 
trawls, drift riels, pelagic trawls, and plankton nets, closing nets of 
the ^fonaco (curtain) typn anti the Giesbrecht pattern as modified 
by Richard. The equipment for the capture of inai^ne mammals is 
remarkably extensive, including harpopns, lances, and whale guns of ' 
all descriptions, The hydrographic equipment consists of a Le Blanc 

• sounding machine carrying 12,000 meters of 2.3 mm. galvanizedsteel 

• sounding cable, fonned of 9 wire^ in 3 atrands of 3 wires each. .The 
machine is arranged so that the weight of the free wire is carried 

• enfirely by the Steam winch, which is separate from the reeling drum, 

* tile speed of which is adjustable to that of the hoisting dnim. Sound- 

ing cups of the Buchanan and ^ger patterns^ thermometers of 
Chabaud et Hbmot and of Richter, andrl^atef^iuclrete of Buchatfan 
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and Ricl^rd, and bacteriological water aampler of Fortier are'iised 
on the Pnncesse Alice, 

A receii^g laljoratoiy is located forward, behind the cable reels 
OT the mam deck. It is prodded with a large tabfe for sortmg or 
dissecting and serves as ap instrument and tackle room, and com- 
m^catM vath the main laboratoiy below. The mam laboratonr ' 
i^hghted by five large portholes and a skylight, and is provided with 
electji^ hghte. It IS fupiished with fixed and swinging tables, a 
lar^ smk with fresh and salt water, lockers for glassware, reagents, 
books, and instruments, and pietal tanks for alcohol. The floor is 
TOvertd with sheet lead, turned up at the edges to prevent escape of 

storage is located beneath the laboratory. 
Ihe results of the explorations of the Princesse Alice and herpred- 
ec^ore appear in a finely Ulustrated quarto series of monographs of 
•which No. 34 appeared in 1909. 

Nathanson (109), bxner (1908), Richard (1900, 1900a 

1 cH/o ), • ^ ‘ 

LABORATORY OF MARINE BIOLOGY OF BEAULIEU. 
Hautes-fitudcs, Beaulieu, Alp. Marit.) 

Director Prof. i. Guij|^'88e, Labomtoire d’Hiatologie. fyolede M6decine, Paria 

Keeper, Felix Barzigha, Beaulieu. . ^ 

• ^borator^r of pnaririe biology, at Beaulieu, was founded 

m 1904 by/tly director and has been equipped ahd maintained at his 
'ie. It is utilized by the director and his associates 
•ches and is opened to competent investigators by 
nent. 

ly located at the water’s edge, on the tiny fisherman’s 
nse des Fourmis” at the base of the peninsula which 

1 1 nf n .fk 1 V IF 1 ^ v * 


personal ex 
for ’their r< 
special arrangi 
It is beautif 
harbor, in the 


MparAtes the roadstead of Villefranche from the Golfe de St. Hospice 
m the suburbs of the new watering place Beaulieu. 

masonry structure of one story, located on 
thehshermens quay, a few meter* from the water’s edge and 0.5 m. 
abqve sea level, facing the south and west. It contains tVo labora- 
tones a mam room (6 by 9 m.), well lighted and provided with four 
work tables with tops of opalinp glass (0.6 by 1.25 m.), a central table 
(1.1 by 2.6 m.), and a bank of five aquaria, each (0.6 m. high, 0.6 in. 
wide, and 0.9 m. long, with plite-glass fronts 1 cm. thick) set in iron 
ft , . y* of tile and cement (1.4 by 2 m. and 

0,68 m; ^ 1 ^, with walls 8 cm. thick), with cement table for wall 
^uaMk above. A, second laboratory room, also well lighted (3.7 by 
4 m.), w Pi^ded with work tables and tile-topped work bench (6 
by 3 m.). There are also a dark room (1.5 by 2.5 m.) equipped for 
photographic arork and a piimp and tank room (1.7 by 2.5 m.). 



yl- the ‘ EIDER, " OF THE MONACO LABORATORY. 
From plmtnuraph from Dorlor Kicliunl. 



/!. general view of RUSSIAN ZOOLOGICAL STATION AT VILLEFRANCHE. 
it I’tiii(<)gmiili by Uoolor Din idoff. « 
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The laboratories ere handsomely furnished and are provided, with 
gas heaters and fresh and salt water. The equipment includes an 
assortment of chemicals, reagents, and glassware for biological and 
bacteriological work, an autoclave, thermostat, water motor, etc. 

The pulnping plant consists of a three-fourths-horsepower Otto gas 
motor and an Otto rotary iron pump, with an open circulating system 
of lead pipes. The mains are 5 cm. and laterals of 3 and 1 cm. external^ 
diameter. The aquaria are supplied with overhead 4)ipes and the 
terminals are of rubber and glass tubing. The outlet is a vertical 
standpipe with surface overflow. All cocks and valves are of brass. 
The sea pipe is of lead, opening directly at the water’s edge. 

The station is provided with a small motor boat (I by 7 m.). La 
Galatkeej with 8-horsepower naphtha motor, for collecting at sea and 
utilizes the fishing outfit of its fisherman attendant, M. Garziglia,' 
for fieldwork. 

A number of local fishing boats make their headquarters at tha» 
quay. The inunediate neighborhood affords rocky shores, with bot- 
tom of sand, gravel, and rock abounding in extensive fields ofalgee!. 
The fauna and flora are essentially similar to those at Villefranche and 
Monaco. 

RUSSIAN ZOOLOGICAL STATION AT VILLEFRANCHE-SUR-MER. 

Director, Prof. A. Korotneff, I.Aborat\re Rume de Zoolopie, Villefrancbe^ur-Mer, 
in January-February, at Zoological Laooratory, Univereity of Kief, Russia,. The 
rest of the year, Villefranche. 

Vice-director, Dr. M. Davidoff, resident at Villefranche, ^ 

Assistant, Th. Spitschakoff. L 

In addition, one preparator, two collectors, and one fier\ ant. 

Telegraph address: Laboratoire Russe, Villefranche-sur-Mer. 

The deep, sheltered roadstead of Villefranche-sur-Mer has long been 
noted as a favorite locality for the marine biologist. It is protected 
by high cliffs from storms, save only those directly from tlie south, 
and the water is blue, clear, and free from contamination.^ It was 
here, at the village of Villefranche, that Professor Fol, in 1880, opened, 
at his own expense, a marine laboratory in the then unoccupied laza- 
ret, a large stone building on the **Darse” or inner harbor, adjacent 
to the old citadel. After Professor Fol’s lamented loss at sea, in 
1881, the laboratory was taken over by the French Government in 
1882 and Prof. J. Barrois, of the University of Lille, wastiamed^as 
director. The epidemic of dholera, however, in that year brought 
the laboratory again to its original uses, and it was then proposed to 
erect a new building for the station. ' ' 

. This project was, however, dropped when the Russian Government, 
at the suggestion of Professor Korotneff, of the University of Kief, 
a^eed to establish a biological station m a large building, formerly 
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used by the Russian naval vessels when in winter quarters at Ville- * 
franche, as coal depot and repair shop. This permission was supple- 
mented by a grant of funds for the upkeep of the buiUling and support 
of the station. Professor Korotneff became director of the new sta- 
tion and has since continued in that relation. In 185)4 be was joined 
by Dr. M. Davidoff as vice-director in continuous n^sidence at the 
station. Under their join; leadership the station at Villefranehe has 
won an enviable position among: the stations upon the Meditorranenn 
not only for the richness of its pelagic fauna, but^lso for the courteous 
hospitality extended to visiting bix)logista of all nationsr 
Tlie director and vice-director imx members of the faculty of i1h> 
University of Kief, in Russia, and the station iXH’civcs annual granis 
from the Russian minisfries of education and marine affairs. Its facil- 
ities are also granted without chargf' to Russian stmlents, who txTujw 
Its research tables in considerable numl>ers every year. 

There is Tao council or board of contn>l of. the station. Its entire 
administration is immediately in the hands of the director, who also 
selects the st^. A report of the scientific work in |>rogre.sa, with 
faunistic. and temperature records, and some nx'count of the improve- 
ments made at the station is published by the diriwtor at intervals 
of several pars in the “Bulletin" of the University of Kief. 

The station receives from the Uu.s.sian ministry of edinuition ayearly 
grant of 10,0d0 rubles and from the ministry of war for the upkeep 
of the property an a.lditional sum of 2,000 rubles. Th«>re is also an 
income of about 600 rubles from the sale «>f eolleetions. The. annual 
expenditure for salaries of the .scientific staff is 5,200 rubles, ( he «lire<;- 
tor and vic.e-director being paid in part by the University of Kief; for 
labor and service, including temporary labor, 1,700 rubles; ami for 
upkeep of building, boats, library, and running e.xpenses, 5,700 ru- 
bied. An admission fee of 1 franc is charged for entrance into the 
recently reconstructed aquarium, and a slight iiicrease in funds is ’ 
expected from this source in future. 

The station luu thus no administrative relation to any univemity or 
educational institution and has no connection with the fisheries. * It 
has all the autonomy of a. private institution, but Is wholly devoted 
to research or advanced instruction.-* < 

The institution carries on no programme of investigation and Issues 
no publications. Its staff is occupied with independent research, and 
its doors are open to all qualified investigators and advanced students 
for such work as they choose to undertake. 

Applications for admission should be sent to Doctor. Davidoff in 
advance, stating the period, for which application is made and the 
material desired for investigation. A copy of the “ Reglem^t” and 
^ outline map of the roadstead and vicinity are supplied on appli- 
cation. The laboratory, is open throughout the whole year and at a 
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maximum provides for 30 workers at once. It is visited annually by 
30 to 35 investigators, mainly Russians and Germans, with* a fe^ 
from Switzerland, Austria, and France. It is most crowded in 
March and April. The best season is fall to spring. Tlie summer 
mt>nths are apt to be warm. Villefranche is well supplied witli hotels, 
and pensjfDns and special rates may bo obtained by workers at the 
station. There are 13 simply furnished chambers in the upper story 
of the building available gratis on application to the vic^director. 

Por several years past, a practical d)urse in marino zoology for 
advanced stmhmts hius been o({pred in March and April, with occa- 
sional lectures in (icrman or Russian. The programme includes the 
following subjects : liadiolaria, fertilization, and cleavagoof sea urcliin 
egg, Calenierata, anatomy of }Ech\nodermata , Xemeriina,^Polychsetd, 
Hetiropixhi, Pteropoduy and Tunirata. This predominance of pelagic 
subjects is characteristic of the rich resources of the station in this 
fiehl. An honorarium of 50\francs is chargetl to those attending the 
course. Students are expetded to bring their own microscopes.- 
Investigators are provided with research privileges, including 
research table, the sup})ly of livingjnaterial, and tlio usual chemicals 
and reagents, ami the use of microtome for a fee of 50 francs per 
month, (ilassware taken aw^ay and excessive use of alcohol and 
expensive reagents are charged at cost of material. The fee may be 
remitted by the director in exceptional cases. Persons working at 
the lal.H>ratory may make collections for research purposes, but not 
for university or museum collections, the station issues a price list 
of tuiimals furnished for exhibiton collections, which includes much 
choice pelvic material. 

The groumls of the Villefranche station are located about midway 
on the w’estern side of the roadstead of that name, immediately 
• beyond the barra(‘ks of the French army, just below the Nice-Monaco 
tramway, and abont 1 kilometer from the railway station. The 
grounds (about 1,000 s<|. m.) adjoin the: Houlovard des Casernes, and 
contain, besides the main ^ildmg, the porter's lodge and dwelling, 
the old forge and coal depot of the Russian navy, a court, and two 
small gardens. 

The building itself is a plain and somber structure (PI. XII, B) 
of tw’o stories and basement, with its long axis running north and 
south. It faces the roadstead and stands only 3 to 4 m. from the \ 
beach and 1 m. above high tide. It/was originally used as a prison 
during the Piedmont regime and later as a naval warehouse. In 
spite, however, of its nonpromising extei;ior and lugubrious history, 
it lends iteelf admirably to the uses of a biological station. It is a 
massive masonry structure of rectangular form (9.2 by 35 m.), with 
I" corner watch towers now partly removed. (See PI. XIII.) It 
originally had a long central corridor (3.2 by 35 m.), with massive 
46604®-Bull, 4-10 5- 





1 


62 


BIOLOGIOAl/ STATIONS OF BUBOPB. 


srehtt in two* stories separating long apartments (2.6 by 36 m.) upon 
aith^ side, while a third even more massive one formed the sutetruc- 
tore beneath. 

In the present building the central corridor (PI. XIII), entered from 
the garden through the vestibule, is two stories (15 m.) in height and 
still occupies the center of the larger part of the building, and affords 
access to the working rooms and to the stairs to the second floor, while 
it also serves as the exhibition hall for the public aquaria, its dim 
light giving a grotto effect to the room. 

The long apartment upon the seaward side has been broken up 
into a series of rooms (1, 2, 6-12, PI. XIII), eaph including one or 
two of the structural units (2.6 by 2.5 m.) formed by the arches. 
Three of these (6, 6, 10) serve as oflSce and laboratories for the 
director and vioe-direCtor and the others as investigators’ laboratories. 
One room (2) is especially designed as a general laboratory for m 9 re 
elementary work. The corner room at the north (1) is an aquarium 
room for the reception, care, and distribution of the pelagic collections, 
which are brought daily to the laboratory in the morning during the 
season. The investigators’ rooms are simply furnished with work 
table (0,8 by 2 m. and 76 cm. high), sink with fresh and salt water, 
aquarium table (45 by 20 cm.), bookshelves, and several work tables. 
Oas is supplied to each room, and several of them have paraffin ovens. 

At the northern end of the building is a roomy library (3;2 by 6m,). 
The side of the building facing the hill is given over to the. large 
attendance room (14, PI. XIV, A), two stories in height, of the exhi- 
bition aquarium, which is also used for culture aquaria for investi- 
gators. Adjacent to the vestibule are the glassware room (16, PI. 
Xlft; 2.6 by 2.6 m.) and the preparation and reagent room (4, PI.*- 
]^|II; 2.6 by 2.6 m.'), and beyond these^ the museum (3, PI. XIII ; 5 by 
6 m.), with exhibition cases about its .waUa containing a large collec- 
tion of carefully mounted and fully labeled specimens of the locaK 
fauna, principally invertebrates. The representation of the pelagic 
fauna is exc^tionally fine, and includes choice specimens of medusae, 
Siphanaphem, Heteropodaj Pteropoda, Cephalopoda^ Tumcata, and some 
fishes. 

The upper floor contains the living quarters of the assistant and of 
the fishermen, and upon the side facing the bay the chambers a,vail- 
able for woikers at ^he%tation and extensive storerooms. 

, The engine and jmmp room are in the basement, and here also is 
found the low-level storage reservoir. 

The library contabs a ffUr numb^ of t)ie useful monographs and 
generaJ wprlm on marine soology and tlie reports of the Cfh^nger, 
VoiKmA, Bdylea, and other exp^tions. It receives over 76 current 
biological p^odicals, and has a number of complete sets, as well as* 
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A considerable collection of author’s reprints. There are about 3,500 
volumes with full card catalogue. . 

At one side of the main hall is a row ofnine aquarjum tanks of vari- 
ous sizes made of reenforced concrete with walls 8 cm. thick. There 
, are two large rectangulai* tanks, one 1.2 m. high, 3..5S long and 1 I 
.'wide, the other 1.2 V 3,55 by 1.2 m., each divided intojwo aquaria. 
The remaining four tanks have sloping backs (about 50° from the 
perpendicular) aqd are used for sessile animals. Two ,of them are 
2 in. wide at the (op and 1 m. at the bottom, and the other 1 m* 
wide at tl)b top and but 10 cm. at the bottom. The walls are coated 
with artificial rockwork. The ojienings (1.15 by 2.75, ^nd 1.1 bv 
.1.6 in.) are glazed with plate glass 27 mm. in thickness mounted iK 
the older aquaria against the inner face on iron frames with minium 
aquarium cement. In the fronts recently ^newed the Monaco 
method of mounting on the outer face is employed. . On the fronts 
of the aquaria runs a projecting shelf 40 cm. in width of artificial 
stone work reaching to a height of 1.2 m. from the floor, at the level 
of the bottom of the aquaria. A wide (4 m.) corridor beliind the 
aquaria with two scries of windows ami large skj-light shieldeif by 
adjustable curtains fumi.shes abundant overhead light to the aquaria. 
The exhibition corridor itself is but dimly lighted. In the rear 
corridor are five iron stands (Pi. XIV, A) with two aquaria each in 
iron frames with plate glass .(7mm.) sides and bottom, the upper one 
l.Vby 22 by 42 cm., the lower 21 by 21 by 48 cm. in height, breadth, 
and length, respectively; e.ach has overhead water 'supply* and veN 
tical standpipe ivith .. arface outflow. On the floor is a semicircular 
basin 1 by 2.6 m. and 25 cm. deep of reenforced concrete with walls 
6 cm. thick. Tjus' receives the outflow of all the aquaria and is' 
.used fpr storage. In the smaller well-lighted aquarium rbom ^re two 
large tanks "(PI. XI\ , B) in iron frames on a cement table 48 ^i. 
high, 61 cm. wjde and idS'cin. long with plate glass sides 20 mm. thfek. 

. The table has top and uprights of. reenforced concretf 9 cm. thick 
^ with a floor basin (87 by 156 and 33 cm. high). There is an overhead 
'water supply and standpipe outlet. There/ is also an elliptical 
floor basin (1.5 by 1.8 and .2,5 m. high) with central fountain and 
walls of reenforced concrete^ 6 cm. thick. 

The ciroi^ting system is of lead pij^ing throughout.^ The mains 
are 6 cm., ttie laterals '3 cm., arid the terminals 1.8 and 1.2 cm. out- 
side diameter. A hard rubber tip is fastened wi(h rubber tubing at 
the end of each supply pipe. This is provided with a removable tip 
with openings 1 to 3 nun. in diameter and is fastened ‘bn with ruSber 
tubing perforated for ing^ of air. The discharge is carried to the 
bottom of the aquarium in glass tubing, klach aquarium i^as its own 
overflow of 2 cm. lead pipe and a bottom flush o^\3 cm. pfping. The 
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outflow pains aie of 5 cm. pipe. All cocks and valves are of brass 
tinned, (in part) on the inside. . ’ 

The pumping plant consists of a 3 horsepower electric motor and 
& Jaegar rotary puibp of phosphor bronze with a } horsepower hot- 
air pump of Battger in reserve. The water is drawn from the sur- 
face at the margin of the quay through a 4 cm. (internal dkmeter) 
lead pipe 28 m. long. The water for 'the exhibition aquaria is pumped 
to a cylindrical reseryoir (diameter 3.8 m., height 2.62 m.f*capacity 
^ 28 cu, m.) of reenfon^ concrete •mth walls 6 cm. thick, located in 
the central hall in the second story, at an elevati<m.of 15 m. above 
the pump. The water for the. laboratory circulation is pumped to 
a similar tank (diameter 3 mV height 2.8 m!, walls 6 cm. thick, 
capacit;r 18 cu. m., elevation 18 m.) in the open air on the comer 
tower..^ Waste water from both systems is passed to a basement 
storage t^ 3.8 by 9.25 m. and 1.17 m. deep with masonry walls 
40 cm. thick. The system of circulation is closed and the water is 
' used for periods of about ten days before renewal. The shore waters 
m the roadstead are quickly rendered turbid by shore deposits in 
rough wehther, necessitating a closed system. The laboratory and 
aquariurn circulation are connected but may be used independently. 

The Villefranche station is equipped for morphological and obser- 
vational work, but has no specif apparatus for hydrographical 
(chemical), physiological or bacteriological investigation. There 
are several high-grade microscopes, six microtomes of Jung, Leitz, 
and Becker pattern. 

The station is fortunate in the possession of a modem motor boat, 

• Tbe Vdlda, of 7 tons capacity, lerigth 11 m., width 2.8 m., draft 1 m.’ 
with a 6 horsepower naphtha motor. She is a kedge-rigged wooden 
boat with sail large enough for independent navigation and small 
closed cabin amidships and forward. The equipment consists of 
two hand winches with 2,000 m. each of 2 mm. and 5 mm. galvanized 
8^1 cables for sounding and dredging. The tackle includes the 
usual tow nets and dredges and a C!hun-Petersen closing net, a 
Nanken closing net, and Negretti-Zambra reversing deep-sea ther- 
The station has also several small boats for shore work. 

. Tbe temperatures, salinities and tidal conditions are essentially 
like toose at Monwo as is also the character of the shore and bottom, 

I but ihere are wider stretches of shallow water. A considerable 

: ratent of shallow rocky and weedy bottom up to depths of 100 m. 

is found in the roadstead itself. The shores are everywhere steep 
and . rocky qpd near the- mouth of the bay .the water deepens quickly 
; to 600 m. and reaches over 1,000 m. within 5 kilometers from the 
shore.' 


The pelade faima ait Villefranche is especially rich, many foims 
(e. g., Hiftiotvthis sp.) Imown elsewhere, only from deep waters 
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hftYing been t&ken here &t the surfece. • *^e pelvic mina is most 
varied and abundant in the colder months of the year.-^ . 

The climatip advantage of the French Riviera, the superb pelagic. ' 
fauna, the pure Water and the roomy laboratories at Villefrancbe 
offer gre^t attractions to the. biologist wishing to work upon plankton 
problems or upon experi^jental work where close approach to natural 
conditions is essential: 

Literature; Daridoff (1896), Davidoff and Eorotneff (1897), 
Eorotheff and Davidoff, (1901), Davidoff and Garyeff (1906, 1907) 
Dean (1894), Francotte' {1907), Griivel (1898), Sand (1897). 

INSTITUTE OP . MARINE BIOLOOY OF THE UNIVERSITY OF LYON 
TAMARIS-SUR.MER (VAR k ^ ’ 

Director, Prof. Raphael Dubois, Uboratoire de.Physiolorie, Univemtd, Lyon, 
Aprii-September. At TamariB the remainder of the year. 

The comer stone of this station was laid in 1891, and the building 
was completed in 1900, on, ground given by Michel Pacha, general 
administrator of the Ottoman light-house seridce and resident of 
Tamaris. The University of Lyon granted a sum of 42,000 francs 
for the building, and subventions have been received from the 
Department of Var; the commune of Seyne-sur-Mer, in which 
Tamaris is located; the French ministries of marinp and public 
instruction; the French Association for the Advancement of Science; 
the Society of Friends of the University of Lyon; the founder, 
Prof^or Dubois; and numerous private donors. The laboratory 
also inherited the library, collections, and equipment of the earlier 
laboratory of Professors Fol and Barrois at VUlefranche. The 
equipment for the laboratories was furnished by state funds. 

The laboratory is an annex of the chair of physiology at th« .TJni- 
versity of Lyon and is occupied by Professor Dubois from September 
to April, being closed during the warm season. 

The station, with adjacent garden, lies on the Rue de la Sablettes, 
which runs along the water front from the steamer landing at Tama- 
ris.' It is readily reached by small steamers, which make hourly 
trips from the Quay de Cronstadt in Toulon to watering places 
along the Bay of Toulon. Tamaris lies on the northwest shore of 
the Rade de Lazaret, opening to the northeast into the Grande Rade 
du Toulon. 

The huUding stands about' 10 m. from the water front and 1.5 m. 
above ^h water.; It is rectangular in form, ^th its long axis 
running north and south, and faces the east. It is a Moorish struc- 
ture qf two stories, built of, masonry, elaborately ornamented and 
• decorated, forming a prominent feature in the landscape of the 
picturesque shore. 
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- building (9 by 35 m.) is given up to the 

scientific laboratones and the southern to the quarters of the attend- 
ant and the residence of the • director. On the ground floor is s' 
wUection room (6.5 by 8 m.) containing a small (mostly unnamed) 
<»Uection of the local fauna, especially of lamellibranchs, and a 
bra^ of about 5M volumes, mainly French journals and worb 
K « y®*®^ogy Adjacent to this is a physiological laboratory (6.5 
by 6.5 m.) equipped with a chemical hood, balances, thermostat 
• “ercury pump, operating table, and consid- 

erable apparatus of simple types for work in electro-physiology. 

“ Pwaffin oven, a rocking microtome, and a Berthiot 
nucro-photographic appwatus, with adjacent dark ro8m. A receiv- 
mg room (3 by 2 m.) is used as storeroom for nets, dredges, and 
&^g of which the station possesses a simple equipment 

Between the hbrary, and laboratory is a small (2 by 3 m ) reagent 
and balance room. / “s 

study of the director and three small 

^ furnished, with work 

es and sink. Adjacent are two chambers available for workers, 
the garden of the institute is an animal house for rabbits and 
guinea pigs and an aquarium house (5.4 by 6.5 m.), with adjacent 
pump house (2 by 7 m.), with a Niel gas motor and a brass plingei- 
pump. In the aquanum house are a cement reservoir, four floor 
'^th heating apparatus), and numerous culture 
ba^ of gla® marble, and galvanized iron. The circulating system 
18 of lead, with brass cocks and valves. 

station, on the shore, 'is a small oyster park about 
10 by 35 m., inclosed with stone wall, for experimental culture work 
with oysters and other invertebrates. 

The station has three boats for field work. 

Application for admission should be sent to the director. A fee 

* 1 ^ « ®‘‘®rged for lodging and the use of a 

pn^te laboratory. In certam cases free admission will be granted. 

tb« ‘**® ‘ulxu-utoiy are published in 

the Annales de la UmversiW de Lyon.” 

Literature: Sand (1897), Caulleiy (1899). 

MA^NB ZOOLOGICAL LABORATORY OF THE UNIVEPSITV nc 
MARS^Le!^*^^ (LABORATOIRE MARION) AT ENDOUME, NEAR 

*** Phyriolflgie, ficole de MMecine, Uni- 
veMte, Marseille, nudence, 6 Rue de la BlbllotbAque. 

In addjtloii, one keeper, a machinist, and a collector. 

The station at Marseille owes its origin to the efforts of Prof. A. F 
S“’ the <hstuiguished naturalist of that city, for many yeara the 
director of its Natural Hidloiy Museum and professor of^logy in 

— Blit— le-iV Ml <i fltil.i. ,1 , 
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its faculty of sciences, with which he was connected thiou^out his 
academic career.^ In 1872 a small marine laboratory was opened in 
the A114e de Meilhan, with Doctor Marion as director. Advanced 
to the chRir of zoology in 1876, he threw his whole soul into building 
up the Marseille station. The years from 1876' to 1882 were bril; 
liant years for the laboratory, bemg marked by the presence of a 
group of Russian, German, and Spanish savants, led by the noted 
Russian embryologist KowalewsI^ and by many French students, 
whp carried on their researches for their doctorates under Marion’s 
guidance and inspiration.' In 1888 the crowded quarters of the old 
laboratory were replaced by a modem building at Endoume, erected 
by the city on ground belonging to the university. 

The inv^tigations of the earlier years of the laboratoiy were 
published in a series of monographs in the "Anhales” of the Mar- 
seille Museum. In. later years the work of the laboratory was 
directed largely toward the solution of practical problems of the 
fineries. At present the station is used largely for elementary and 
advanced instruction and provides the" laboratories for university 
classes in zoology and biological chemistiy. 

Upon the death of Professor Marion in 1896, Prof. Et. Jourdan, 
professor of physiology, was made director. Associated with Pro- 
fessors Marion and Jourdan as assistant director was Dr. Paul Gourret, 
after jvhose death, in 1 903, Dr. P. Stephan was caUed to the p<»t. The 
vacancy created by Doctor Stephan’s death in 1908 has not been filled. 

The Marseille station receives 4,000 francs per annum from the 
university for the upkeep of the building and equipment of the labora- 
tories and 2,000 francs from the city for the maintenance of the 
aquaria and collections. 

The Marseille station is open throughout the year to properly 
qualified investigators. No charges are made to savants, but students 
are expected to conform to the university regulations regarding fees 
(30 francs annual fee md 50 francs per trimestre for research) and 
admission. All laborilory facilities, instruments, reagents, and mate- 
rial for research are provided in so far as the equipment and budget 
of the laboratory permit. Application should be made in advance 
to the director. The station maintains no biological supply depart- 
m^t. 

The Marseille station is located in Endoume, a suburb of the city 
on^he coast about 3 kilometers southeast of the Vieux Port," whence, 
it is reached in a half hour by the Bourse-Prophete tram on the famous 
Promenade de la Comiche. Descending from this on the Martin 
Cascade we come to the Rue de la Douan, upon which the laboratory 
18 located in irregular grounds of small extent immediately upon the 
seafront. 
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in ® dimensions) is crucifom 

m shape, With the long axis running northwest by southeast, with the 

rf the^Hff I^' “• rocJ'y face 

with 'V structure built of local rubble and trimmed 

bSuwo sf^®’ *'7! «*cept for the nave, which hi 

the o,Tf J vtends for a short distance under 

pouter end of f he nave add projects beyond it as a one-stoiy struc-' 

^h^hS! ■ “P®“ ““ bu-dding stands 

^ reservoir and serves also as a storeroom. The left wine of the 

garden^^anif ^th^tl” ^ ba^ment level opens upon the adjacent 
^ r '• part of the firat floor, contains 

T^rriSi machinist, 

to^r rv® P‘ ^ “•>' terminating in a cireular 

Btein. m diameter) with bastions, contains the stair well and 

md on the third floor the salt-water reservoirs. 

bul f4 h? 7 r *“ ‘!l® » laige vesti- 

^ 7.5 m.), whoM walls are hung with models of tackle and 
pparatus used in the local fisheries and for biological collecting 
.Adjacent is a small storeroom (1.5 by 5 m.), used for tackle net!' 

(si bJaS m h™ ih 8*''“ "P 

Ifni « ^ ^ exhibition aquaria ans^ the display of collec- 

S' ‘fP‘^ p.mmtag to SSn. work .0,1 Ho fish- 

the room (S « t* “ *■“ opposite end o( the building Is 

ulivSy.””' “ol-Po*! okem- 

The Mcond story contains, in the left transept, the private nhvs- 
. olopcal laboratoiy (5.5 by 8.5 m.) of the direct;, and in 2 n^ 

courses, and two (each 6 by 
6.5 m.) for Professor Darboux and his assistanta of the department 

hLated"^ "i-K V ^ corridor and the centrally 

co“fam exhibition collections of the local faun/ 
c^fuUy mounted and labeled. Them are also a Lk mom fo^ 
photography (1.5 by 4 m.) and a well-lighted library (6 by sTJT 

thJilv^ includes only the transept and the apse, the roof of 
^ave fonnmg a protected terrace (8.5 by 9.5 m.) Immanding a 
J^cent view of the Gulf of Marseille. On this floor is a r“f m 
f apparatus for photographing living animals » 

Sth^mK J P*»y“oIogical work, and two 

““ ® « “•) sLewhat larger ai^ 

available for visiting naturalists. These laboratories are simply fur- 
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niahed with work taWe, shelving, and sink, and are supplied with gas 
and fresh water, but not with aquaria or salt water. 

The aquaria of the laboratoiy are located on the ground floor and ‘ 
form a covered darkened arcade (Pi. XV, A) (4.4 by 10 m.) with cen- 
tral passageway 2.26 m. wide with a bank of .six aquaria upon either 
side. The tanks rest upon an arched structure of masonry with marble 
top 1 m. high and 0.9 m. wide, with cement drip basin beneath. 

The tanks have marble base, back, and partitions, held together 
m cast-bronze frames (about 5 by 7 cm.) on the angles. The marble 
and glass are set in litharge aquarium cement. The tanks are rec- 
twgular in form and are all of the same size, 1.65 ,m. long, 0.80 m. 
wde, and 0.78 m. deep and capacity of 1 cu. m. each, with plate glass 
fronts 80 by 160 cm. and 30 mm. thick. 

A varied assortment of animals representing the local fauna is 
kept on exhibition, principaUy small fish, actinians, crustaceans, 
mmlusks, tunicates, and echinoderms. The aquarium is open .to the 
public without charge on Sundays and holidays, and on other days on 
application to the keeper. 

The pumping plant is at a level of 7 m. above the sea and consists 
of a three-fourths-horse power Blanc gas motor and a Lavigne direct- 
action plunger pump of brass with adjacent copper strainer and 
TOnnecting pipes of the same material. The sea pipe (5 cm. outside 
diameter) is of hard Iq^d 12 m. in length to the pump and 80 m. 
thence to the reservoir at an elevation of 35 m. above sea level, in a 
lead pipe of 8 cm. diameter. The reservoirs are 6 m number, contain- 
ing 1 cu. m. each of masonry lined with marble slabs. The distrib- 
^ing system is lead piping with mains 5 cm. aiid laterals of 3 cin. 
The terminals are of lead-lined copper pipes 1 cm. in diameter. The 
cocks Me of bronze throughout. The aquaria are supplied with 
water from above and discharge through glass tubing carried to the 
bottom, with orifice for admission of air in the rubber connections 
The outflow is di-awn off. at the surface in two 3 cm. lead pipes set 
at diflFerent levels in the rear wail of the aquarium and connected 
below yith glazed tile, which carries the discharge into the storage 
rese^oirs in the basement. The tanks are also provided with bottom 
flush plugs. The basement reservoir (3 by 6 m. and 1 .8 m.^deep) 
w ured for large animals and for reserve stocks of materi^ It 
discharges directly to the sea, the water being used but once i^he 
aquaria. 

. The MarseUle station being also the zoological laboratoiy of the 
umversity has a complete equipment for morphological work. The 
physiological equipment of the university is, however, at the medical 
Mhool. There is no' equipment of hydrographical apparatus. The 
held equipment consists of a. small sailboat and a fair supply of 
dredges, trawls, nets, tow nets, fish traps, etc., for routine collecting. 
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The library contains several hundred volumes of special works and 
serials dealing with^arine zoology, and may be supplemented by 
that of the university and the museum in the city. 

The local conditio^ are not very different from those at Villefranche 
save that the coast is more densely populated and the otherwise clear 
blue water somewhat contaminate by sewage. The shores are 
steep and rocky, affording little shelter for boats and no extensive 
flats for shore collecting. The bottom fauna is, however; rich and 
varied. A very full account of the fauna and its local distrib««tion 
is given in the first memoir of the **Annales du Mus6e d*Hie jire 
Naturelle de Marseille'* by the founder of the station, Professor 
Mwon. 

Literature: Dean (1894), Gruvel (1898), Jourdan, Vayssiere et | 
Gastine (1897), Sand (1897). 

ZOOLOGICAL STATION OF CETTE (HERAULT). 

Director, Prof. O. Duboscq, Laboratoire Zoologfc^ue, University, Montpollior 
(Herault), France; professeur de zoologie, University, iloutpellier. 

Vice-director, Dr. L. Calvet, Montpellier. 

Preparator, Lie. Sci. B. Collin, Cette. 

Collector and keeper, B. Marquee. 

The station at Cette had Its origin in the need of the University of 
Montpellier for field headquarters at the shore for its teachers and 
students in zoology, and owes its foundation and development to the 
untiring efforts of Prof. Annand Sabatier, for many years ppofessor 
of zoology in that university. His success as a teacher and adminis- 
trator was such, and the confidence he inspired so great, that he was 
able to command sufficient support, in the communities in which he 
labored, to build up a fine station. 

In May, 1879, the first st*»tion at Cette was opened in the cottage 
of Marqu^ the fisherman, ever since attached to the institution. 
Harbor improvements and the growth of the enterprise necessitated 
several changes, and in 1884 the city of Cette placed three rooms in 
the ficole Victor Hugo at the disposal of the station, and in 1886 the 
station was attached to the Ecole pratique des Hautes Etudes. 
These quarters were occupied until 1896, when part of the present 
roomy building became available. In the little laboratoiy in the 
Ecole Victor Hugo, university classes and teachers met with enthusi- 
asm on the weekly excursions to the seashore, and many French and 
foreign savants (Vogt, Fol, H. de Varigny, Roule, Koehler, and ' 
others) carried on their researches and brought their classes from 
other uni vemi ties. The lack: of sea- water circulation and the urgent 
need of more room led the director to institute in 1886-87 a series of 
public l^tures in Montpellier and Cette, in which he set forth the 
educational, scientific, and practical value of biological stations. 
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’ His efforts resulted in the formation at Cette of a local society to 
further the project, and in a subscription of 19,000 francs by friends 
of the movement. From the ministry of public works, through the 
minb'ter, M, Yves Guyot, the station received 3,500 sq. m. of land on 
the shores of the Etang de Thau, at the entrance of the canal which 
connects this lagoon with the sea. The department of llerault in 
1892 appropriated 10,000 francs, tlie city of Montpellier 50fi00 
francs in 1893, the city of Cette 75,000 francs in 1896,* and the 
director of higher education 50,000 francs in 1897-98, a total of 
185,000 francs, for the erection of the building which w’as commenced 
in 1892. Owing to the nature of the ground mucli time and money 
were consumed in securing adequate foundations, and it was not ' 
until 1896 that tlie station moved into its new and, then, but partially 
completed quarters. Upon the occasion* of tlie twenty-fifth anni- 
versary of tlie founding of tlie station, in May, 1904, the pupils and 
friends of the founder presented to the station a marble bust of 
Professor Sabatier by the sculptor Bassan, which now adorns the 
main hall of the building. 

l-|)«n the retirement in 1904 of Professor Sabatier, the director- 
shi|) of the station was transferred to his successor at Montpellier, 
Prof. O. Duboseq, the present director. 

The station at Cetfc is attached to the University of Montpellier, 

28 km. distant, and is directly connected with its department of 
zoology, its entire staff being membera^of that department and receiv- 
ing salaries directly from the university. The institution is, more- 
over, intimately associated with the instruction given in zoology, 
university classes in diat subject meeting at the station weekly for a 
full day’s session from March to July. The station also serves as 
n*search laboratories for the staff and advance students of the 
department. 

The station is equipped for research and is open to all qualified 
investigators without chaige on ^applicaltion to -the director, A 
private room with the necessary glassware, reagents, etc., and animals 
for investigation, or the means of collecting them, are provided, and 
use of the excellent library and experimental aquaria is also granted. 
Microtomes are provided# but investigators should bring their own 
microscopes. The station has four furnished chambers the use of 
which is given to workers at the station for a nominal fee of 10 francs 
per month for service. Collecting for scientific and educational 
purposes is permitted and animals for resda^* and instruction are 
supplied gratis to applicants elsewhere, the recipient bearing the 
expense of containers, reagents, and shipping. The station is open 
th^ughout the year with the pr6parateur and keeper in residence* 

Its rooms are most used in the Easter and summer vacatiops and 
upon Saturdays. 
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The station has no direct relation W the fishenes, but serves certain' 
general interests by opening its aquarium to the public two days in 
the week. It also entertains excursions of students from the uni- 
versities, normal, and secondary schools, and has from time to time 
conducted special classes for the pupils in the public schools of Cette. 

The station at Cette has no general programme of research or 
exploration, each hi vestigator working imlependently upon his own 
problems. The lines of investigation c^ied on have been mainly 
morphological ’or monograpliic upon marine invertebrates, especially 
bryozoa and annelitls, and at present much* of the r^arch work is 
cqptered upon tlie marine Protdzoar.' 

The results of the research have been published widely in many 
biological periodicals, some of which (works by Professor Sabatier) 
have been reissued under the title “Travaux do rinstitut de Zmilo* 
gie de Montpellier et de la Station Zoologique de Cette, Premiere 
S6rie/* A second series of independent memoirs bearing the same 
general title has been i&sued since 1885 and contains (1008) eighteen 
numbers. 

/ The station receives but 3,500 francs per annum for its material 
upkeep. The entire staff is paid from the university budget"^ and 
receives no special salary from station funds. The university also 
maintains the library and publications, and the equipment Ls inti- 
mately associated with that of the laboratory at Montpellier. The 
budget is made up from several sources, the university, the state, 
and the city of Cette each contributing 1,000 francs, and the depart- 
ment of Herault 500 francs per annum. 

Cette Ls a provincial town, west pf Marseille, near the middle of 
the shore of the Gulf of Lyon. It Ls the center of a large wine trade, 
and an important fishing port both for sea fisheries and shell-fish. 
It is reached by train in six hours from Marseille via Montpellier 
and lies on the route from Marseille to Banyuls-sur-Mer. 

The station at Cette is located on T^tang de Thau, a large coastal 
lagoon at the, point where its main outlet, the Canal de la BoVdigue 
traversing the city of Cette, [eaves the lagoon for the sea. It is sev- 
eral minutes' walk from the railroad station, via the Pont Carnot 
and Quai de Bose. ^ * 

The building stands in grounds (42 by 60 m.) protected by a high 
iron fence. Its main axis runs north and south, parallel to the canal 
from which it is distimt about 30 m. It stands at an elevation of 
1.5 m. above high tide. 

The station is a plain, well pjoportioned rectangular structure 
(14.32 by 41.38 m.) of masonry ^1. XV, JB) finished in stucco and 
dressed limestone with roof of red tile. It contains three floors 
above the basement and consists of two end sections (9 by 14.32 m.), 
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•each full three atoriea in height and a central section (11 by lla.ni.) 
of two stories and an attic. 

The building is surrounded on all sides by a stone walk 1.2 in. wide 
projecting from the wall. It is entered at the south end by stairs 
ascending to the first fltwr 1.85 ni. above ground level, affording abun- 
dant illuminatiun for the basement, which is ■ excavated throughout. 



lootofloAJ tUtkM) C^Ua. From Calvat (1004). 


The ba^ment floor (lip. 4) Ls piveii over to the ston'room for fuel 
(a, 5.2 by 6 m,). the phptograplnc dark room (6,4.2 by r>.2 in.), a 
lai^e room (r, 10 by 20.5 m.) containing the cooling btLsina for the 
aquariurfl circulation and numen>us tablea for small aquaria. The 
remainder of the. basement contains the exhibition rooms of the 
public aquarium, a small hall with aquaria at (he ends (c, 5 by 8 m.), 
and a lai^r one (^/*, 6 by 11.5 m.) with its corners obliquely cut off, 
surrounded on tliree sides by exhibition tanks. 



Kio. 5.--^roun(l floOT, too logical aUttoo atCotto. FromvCalvat (1904). 

The first storj’^ (fig. 5) of the building (contains the living quarters 
(rooms d, a, a) of the keeper, the dining room (6, 4 by 5.5 m.) for 
the staff or for classes from the university. The section of the 
building b ^ven over entii^ly to the museum (c, 11 by23m.),contiwn- 
ing an exhibition of the local fauna arranged in 24 well-lighted glass 
' cases. In this hall stands the marble bust of the founder. On the 
walls near the entrance are lists of the benefactors whose gifts have 
contributed to the erection and equipment of the statioji* 
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The northam wing, oc^inellj a part the nraeeiim, is now divided 
mto a large general worit room (e, 6 by 8 m.) and two lesearoh labo^ 
ntoriee^^,/, each .8.2 by 8.2 'in.). iVom. .the larger leom a n>iral 
iron stair iaeeiids to the floors above. 

The second etory (fig. 6) contains the main working rooms of the 
station. The southern wing, has the office (o) and private room (i) 
of the director and that (c) of the vice-director. Adjacent, are stairs 
to the fl^r aboVe. At the end of the central corridor a door opens 
direoHy into ihe large well-lighted general laborgitoiy (i, 10 by 10 m.) 
with table space for 40 pupils, (PI. XVI, A.) At one end .of the 
foom, %bove the door leading to the research laboratories, is the 
motto of the founder, "Partout est la vie.” Upon either side upon 
the walls are paintings by artist friends of the station; upon the 
fight, “The fishermra,” by Leenhardt; upon the left ar brilliant 
painting by Professor Balaman of a charming hit of the local coas^ 
in the evening sunlight. 

Prom a central ^corridor leading to the large 
if, 7 by 12.6 m.) open six research laboratories («,-€,), 




L'_ 

L”L 

LlJ 

d 

LJ 


r-n 

ui n 

1 

U — l5 


Fio. a-Uppir floor, loolockftl atatlon ot Colte. From Caivet (1904) 

4 by 5 m., abundantly lighted by a' window 2 m. in width, and 
sunply furnish^ with work tables facing the window, chest of draw- 
•ers, shelving, sink with salt and fresh water supply, gas with hood. 
The rooms are heated by coal stoves. One of these laboratories is 
at present used as a glassware room. 

The third story contains four furnished chambers, the reservoir 
for the laboratories on the floor below, an<f several large storerooms. 

^e sipall aimex (6 by 14.26 m.) of one story, north of the main 
b u il din g, /contains a well-lighted experimental sqparium room and a 
dissecting room (6.6 by 8 m.), a shop (3 by 3 m.), and machine room 
(6.6 by 6 m-), The ^r <rf the aquarium room is of cement and 
^ * centr^ drain. The water tower with the reservoir sup- 
plying ffie aquaria and the windmiU are adjacent to thp .nne-r 

intimate association of the station at (3ette with' the labora- 
= , tones at Montpellier insures julequato equipment of chemical rea- 
, glaaswaro, apd instrumente. for all lioee <rf moiphohgical 

... • • 
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and makes possible the prompt supfrfy of any need in these 
particulars. Provision is made at Cette permanently of numerous 
student microscopes, two Minot rotary microtomes, paraffin ovens, 
water still, etc. 

The library at Cette is exceptionally good and very fully cata^ 
logued. It contains neariy fi,000 volumes, including 123 serials (in 
1905, see list in Calvet), and contains the libraries of its founder^ 
Professor Sabatier, and of Doctor Rouaaud, and some gifts from the 
libraiy of Quatrefrage. The serials include the Challenger Reports, 
the publications of the Naples station and the Institute at Monaco, 
a very complete representation of French serials, and a number of 
foreign purchases and exchanges. The library is splendidly organ- 
ized and has complete author and subject ca^ catalogues and also 
complete catalogues of the zoological libraiy at the university and 
of the Academy of Sciences at Montpellier, whence books for use at 
the station can be secured in twenty-four hours or less. 

The collections in the museum Include a well-arranged and well- 
mounted exhibit in glazed cases of the local fauna and a large concho- 
logical collection, French and foreign, the gift of Abb6 CuUi^ret. 
The collection of the local fauna was depleted by the fire at the 
exhibition in Montpellier in 1896 but has since been in part replen- 
ished. The exhibit is arranged systematically and is especially com- 
plete in annelids and bryozoans. There is also a small exhibit of 
oceanographical instruments and models. 

The exhibition aquarium rooms in the basement are in grotto 
style, the light entermg through the aquaria which are arranged 
around the periphery, immediately against the outer wall of the 
building, and recei^ the light through basement windows. Wooden 
doors above the glazed openings provide access to the aquaria for 
‘attendance, and the space below is also closed off in cupboards. 
There are in all eighteen tanks with bottom and partitions of 10 cm. 
reenforced concrete, resting on masonry walls. Of these tanks 
sixteen are of about 1 cu. m. capacity, while the two tanks in the 
corners with hexagonal bases contain 2.5 ou. m. The small tanks 
are 1.43 m. long, 0.9 m. wide and 0.8 m. high, with the base 0,87 m. 
above the floor. The two larger tanks have an opening 0,8 by 1.5 m. 
The plate glass fitmts (22 cm. thick) are set in grooves in minium 
aquarium cement. 

In the experimental aquarium room (6.1 by 6 m.) there are four 
reenforced concrete tables (0.6 by 2.5 m. and 1 m. high) with marginal 
channels for collection of accidental overflow fri>m aquaria. Each 
table (PI. XVI, B) carries three fixed aquaria built on the table with 
plate glass sides 6 mm. thick, held in place in brass angles (2 by 8 cm. 
and 2 mm. thick), set in the cement (able top and held in place at 
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the top with adjustable brass rods. The top is 10 cm. thick, and 
rests on walls of the same material 15 cm. in thickness. The aquaria 
^ each 38 cm. wide and 60 cm. long and of three heights, 23, 33, and 
43 cm., rwpectively, on each table. Upon the floor of the room is a 
seimcircular floor tank 3 m. in diameter and 0.5 deep and capacity 
of 3 cu. m., wth concrete ^all 30 cm. thick. 

The aquaria throughout .are supplied with overhead jet from a 
cu^ed tm-Uned copper pipe (6 mm.) and vertical standpipe wiih 
surface outflow. A perforated porcelain funnel (part of an incan- 
descent gas fixture) is used for the top of the standpipe to prevent 

clogging of the outlet. The water is passed but once through the 
.aquana. • , 

A large ^ortment of fishes and invertebrates is kept on exhibition 
m the tanks but the recent industrial development of petroleum 
replug works at Cette has added greatly to the diABculty of keeping 
^mab Jive m t^ aquarium. The discharge of wastes from tS 
refinenes into the Etang de Thau is proving disastrous both to the 
aquana and to the fisheries of the region. 

The pumping plant consists of an “Aeromotor” specially adapted 
to operate i& the variable and often violent “mistral” which blows 
^rag October-May, and ,a 4-horsepower electrjc motor with a 
4hmon honzontal plunger pump of bronze with a capacity of 6,000 
htere per hour. The water is drawn from a cistern 3 m. deep and 
1.5m square iJjaeent to the pump room. This cistern is connected 
mth the cimal by a cement conduit (0.4 to 0.5 m. in diameter) below 
the level of lowest water. The water passes thrdugh several copper 
screens before reaching the cistern. From the pump the water 
pames in subterranean mains to the water tower, to the cold bribins 
In the basement, or to the high-level reservoir in the building. The 
water tower is a cylinder of reenforced concrete inclosed in an octag- 
on J wooden building resting upon an octagonal masonry foundation 
3.10 m. in height. The reservoir is 4.8 m. in diameter and 4 ni. in 
height wth walls 20 cm. thick and a capacity of 59 cu. m. The cold 
basins m the basement are two laige reservoire of 34 and 40 cu m 
capacity, respectively, originally intended as receivera of water from 
toe adjacent canal to be pumped to the aquaria and laboratories. 
Ibis project was, however, abandoned and the outside cistern and 
rroervoir adopted. To avoid extremes of heat and cold in the water 
cmculating m the aquaria it is carried from the ceAent reservoir in 
toe water tower through a serpentine pipe immersed in the water of 
one of the pro^ted rerorvoira in the basement. By this means 
water from toe Etang with temperature extremes of 0® and 28® can 
the aquaria at 8® and 16®, respectively, in winter and 
miner. This system is, however, not used in the temperate seasons 
01 the year. 
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A l^h^evd reservoir of sheet iron Uned with cement of 1 ou m. 

Ihe mams are of 8 cm. (outside) cast-iron pipes, the smaUer laterals 

P“ of brass, 

rhe field equipment of the station consists of a small sailboat an 
ample supply of dredgM, and smaU coUecting tackle. For hydro- 
grapbcal work the station has a Richard water bottle, Negrettf and 
a bra reversing ,thermometere, a Leiger sounding cup, and a hand- 
sounding machine with 200 m. of sounding wire. The station is 
fortunate in having close at hand a number of fishermen’s cottages 
boi!."fb®i^ able to arran^ wllecting trips with the numerous fis^ 
rir.l tbeir home port. The fisheries patrol steams 

Urelle (30 m. in length) also provides means for field excursions at 

The fitang de Thau is a shaUow basin of 7.200 hwtares, not oxceea- 
^10 m. in depth. It has ^at expanses of very shallow water and 
l^ttom of sand or mud i^lh large Zostem beds and oyster parfe 
The adja^nt coast of the Mediterranean is mainly of a sandy char- 
e“!^pLd'%heU-^ shore where the Jurassic limestoL are 

t velv ™rr T kilometere distont, isspec^ 

tively. Tha extensive shaUow area is the principal fishing ground 

ILit ® considerable ^iSty of 

fitanl' .f°c*cy bottom. The temperatures in the 

Etang ra^e from 4 to 5“ in January to 28“ in August and the salinity 
IS approximately that of the adjacent Mediterranean. ^ 

The local fauna is thus mainly that of sandy shores and bottom, and 
m the absence of the harder rocks the attached flora is relatively 

^n«?'ll fauna is, however, abundant and varied, and 

specially rich in selachians, lamellibranchs, gasteropoda, and annelids. 

sUUon Published in Calvet’s excellent account of the 

station. The pelagic flqra is described by Pavillard (1905). 

(1905)'^*^*”™' 

UBORATORY ARAQO, OF THE FACULTY OF SCIENCES OF thp iimi 

FRaS ’’*’*'*' (FV«£NeES.ORIENTAlES)" 

(*< »“• 

^imerey re^h fellow. Dr. R. J««uiel. Banyulwmr-Mer. 

fisheries ^rvice, »r. L. Page, Banyufoeur-Mer. • - > . 

I ^ **** ^oiond and-oiecbaoiciaD, Mr. Theodore David 

one“la*S!to5“^‘r.‘^' a»d engineer, one piloid net maker, one fiahemmn. and 

Telqpaph address; Laboratoire, Banyulaeur-ld[j||) 
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The founder of the stotion «t Boeftoff, Prpf. Henri de Lecaze- 
DutluerSi was^aleo the founder of that at Binyuls and was its director 
till hie deith in 1900. The winter storms which ^eep the northern 
cwte of France and render marine work perilous and collecting at 
toes imp^ble, led the director of the Roscoff station to plan a 
oafor station on the southern shores of Franco, whore in winter 
months work interrupted in the northern laboratory might be carried 
on under advantageous conditionaof climate and amid pleasant sur- 
roundings and whore the rich launa of southern waters might be 
made available for Frmich investigators. Foiled in his efforts to 
secure a choice location in the. harbor of Port-Vendros, because of its 
^^Ue utility for military purposes in the event of war, Prof. Lacaze- 
Duthieis turn^ to Banyuls-sur-Mer, a neighboring finhing village 
near the Spanish frontier, where local interest in the project tras so 
great that a sum of 25,000 francs was offered, together with a sail 
^t and a fine location for the building near the mouth of the little 
bay. -The advantages possess^ by this location, in addition to the 
totural conditions of the environrnent, were the existonce of a small 
fisl^ flMt and the absence of commercial and industrial enterprises 
which might endanger the purity of the water. 

The Uboratory was built in 188,1 and bftars the name “Laboratoire 
Arago” in honor of the astronomer-physicist, Dom. F. J. Arago, who 
WM a native of Perpignan, the capital of the Department o’l the 
Pyr^des-^entales. It owes its origin entirely to the enterprise of 
its first director, who, without kid from the state and in the face of 
nmch opposition, carried through the enterprise to a successful issue. 
The funds came in part from the village of Banyuls-sur-Mer and in 
part from the Department of the Pyr5n4esrOrientales. 

*In 1883 the property was formally transferred by the village of 
^yuls-§ur-Mer to the ficole des Hautes fitudesof the University of 
Paris, which then made provision for its nitiimig nwprnirifi In 1883 
Recast and west ends of the building were adS^or the machine room 
ttd quarters of the keeper, the interior of the original structure 
improved, ^ a windmiU and reservoir on the hill above the station 
i^dej to the equipment, at an expense of 29,000 francs contributed 
by the provmcial council, the municipal councils of Toulouse and 
Ferpipian, and by friends. In 1884 the third floor of the building 
oontaming the living quqfters for the workers at the station, was 
comple^ and furnished; In 1887 a steam engine and rotaiy pump 
^"Weliiis^ the veiy unsatisfactoiy windmill. In 

ministrim of public instruction and . of agricultuie and 
general oouncfl of the province contributed the funds necessaiy 
for the constructfon of a huge vivier or basin surrounded with walls 
of masoniy for the purpose of culture of marine animals and for a 
iHieIteii|Jiarbor for the flotilla of boats. 
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“p fPo?* “ tte life of the eUtion wee opened with the 

Sf« «0*000 francs for a eteamehip for 

the sUtion. This ^p, the RcJand, was an iron vessel of 22 tom 

suDD^^^^ ^1 fwilities for marine explorati. t and 

laboratories with material for research. The . hip 

the sUtion. It necessiUt^ the construction of a dock, excavate, 
in the rock withm the vmor, for cleaning and painting the huU, which 
the warm and sahne waters of the Mediterranean corroded with, 
great rapidity. The remoteness of Banyuls^ur-Mer from any groat 
commeroial center g^Uy complicated the question of ropiT\ 
difficulty ^y rolved by .the extension of the building and equipmmt 
®**°P necessaiy repairs could bo mSe ^ 

The station^ oxceptionaUy fortunate in securing for its mech- 
anician M. Th. David, a machinist of the first rank in the 

’ s”kin a^STxn ■ • mecLicd 

skill Md exporionM, but a live interest in the problems to be solved 

A zeal mdofat^ablo, and an inventive abUity httle short of genius’ 

Tho.growng a^ratory at Banyuls abounds in many details of 

the equipment^ 

constructed m its own shops. ^ is 

In this same yew a photographic atelier perched on the rocks to 
the rear of the station above a now reservoir of sea water was added 
to the equipment. The total expense of these improvements, includ- 

bTthe%1ft^"f’ francs, and was met in this instance also 

by the gifts of pnvato donors. 

rJrVnH f K excaVation of the hUI to the 

or the experimental work, and by the extension of the quartern for 
he machine shop. The equipment was increased by the instruction ' 
iL hv^“1 2-horsepower engine, and in 1896 the 

enjro hydraulic system was ov®rhauled ahd renewed. 

rho RoUmd, built m 1893, was so corroded by the destructive action 

reolie*^^!?*'^’ u became necessaiy to 

p ace the ship with another. Accordingly , in 1 900, a wooden vessel 

by M. David and quipped with the machinery of its predecessor ^ 
of^I^irf ^'®®®®^ Lacaze-Duthiers, to theySTo^^rth * 
Onilir ^ hssisUnts wore Professors Joubto, I^uho 

of (Sii ‘bon of the University 

of G?moble,-wa8 appomted assistant director (sous-diroctour) and^ 

L7i? E ^ ‘*‘® •PPototedl^t^l' 

(8oue^lii«t^,r^7w!f ®"^®^ ‘® ‘b« post of assistant dftoctor 
tsous-<iirecteur et chef dee trayaux pratiques); 
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Hw aU^B at BaQjulMUiwMer is an appanage of the fecultj of 
■clMieaa, Univenitj of Paris. It is not attached to any aniTersity 
chaiTf hut^lu^ds the sailse platoon to the hi^^ier authorities which 
the loological laboratoiy of the Sorbpnne -holds. It is thus autono- 
mous, under the superior authority only of the faculty of sciences, the 
the faciUty, and the minister of public instruction. The 
dire^ is appointed, after the manner of profeesore b' ^e uni- 
reisHy, hy ^e minister, from two nominaUons made to him by the 
fr^ty of aoienoes, and two others, which may or may not be identical 
enth them of the frouky, made by the council of the faculty. The 
*^***®tor is responsible pnty to. the faculty, the. dean, and theminister, 
and makes to them an annual report on the affaire of the sUtion. 

The station receives an annual subvention from the mmistry of 
public iiutruction, m the budget of the fawlty of sciences, of 8,000 
fraim, diabur^ at Paris by the treasury on approved accounte. In 
^ditbn to this subvention, the salaries of the staff, bcluding that of 
^ m echan i cian and the keeper, are paid from the government 
budget. There is also an annual subvention of 3,500 franco for fisli- 
Miee invea^ations from the mmistry of the marbe, the station 
fur n i shin g b return for this sum the use of a research room and 
placing its f^ties for marine research at the disposal of a member 
of the fisheries staff, the present bcumbent of the position being 
Dr. L. Page, an asristant b the “Serrice des pichee paaritimes; ” 
This association is the only relation which the Banyuls station beara 
officially to the fisheries. 

The Commerey legacy to the University, of Paris of 4,000,000 
francs provides, among o,ther research fellowships, one of, .5,000 
francs which is assigned to an byestigator who must be resident at 
the Ar^ laboratory and render the service of a scientific assistant 
to the institution. The apiwbtment is made for one year, but may 
be renewed for two additional years. The present ajjpobtee is 
Dr. R. Jeannel. > 

Excluding the salaries of the staff as above noted, which are other- 
wise provided for, the total annual expense of mabtainbg the Arago 
Uboratoiy is ab^t 20,000 francs, Of this, 8,000 comes from the 
budget of the faculty of sciences, 8,500 from the ministry of the 
marine, 2,000 to 3,000 of the deficit is met each year by the uni- 
versity, and the remaining 6,500 to 7,600 is paid by the director 
and distant director and friends of the institution. The expenses 

an approximately distributed as foUows: 

i . . V fimaoi. 

0 000 

- LftWy (cubecfiptk>D« tad binding) 1* 

Upkpepof**Rokiid*’«iidiBMbiiie 

Qlaimin, inigents, 0iqipliM» and miscellaneous.......... 4,800 


Total. 


20,000 
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The Uboretoiy hM no endowment end receives no income from 
rent of teblee or sele of eolleotione. 

The aim and parp<M of the Banyuls station k primarily that of 
pure research. No instruction or regular courses are given to 
students of university grade. ’ The laboratories are not reserved for 
tljo studento or mvestigators of any univmity, but are open to every- 
one upon me same terms. Students from the Sorboime frequently 
coino hero for their doctorate investigations, but attendance is not 
obli^tory. A remarkable atmosphere of freedom peiwadee the 
institution. There are no fees, no rales and regulations, and no 
restrictions of any sort upon investigators enjoying the hospitality 
of the station. 

Applications for* admission should be sent in advance'* to “The' 
Dilator, ” Uboraloiie Arago, Banyuls-sur-Mer. Travelers to the 
station receive permits for half-fare privileges on the railways in 
France, but apphcation for permits should be filed at least ten 
days in advance with the authorities of the station at Banyuls.. 
Invmtigators have the use of a private research room, the supply 
of liying material for research, the use of glassware and chemicals, 
paraffin Oven, and microtome, and also bf microscope if desired, but 
if convenient it k preferred that workers provide their own micro- 
scopes or objectives, especially m the case of high-grade instru- 
ments. The use of aquaria in the observation room and the privi- 
lege of eoUectmg'with the marine equipment is aW accorded freely. 
Collecting not only for research but also for univereity laboratories 
and public museums is permitted after the research laboratoriee 
and the aquaria are supplied. Only commercial collecting is 
forbidden. 

The investigator is free to woi^ as he wishes and to publish his 
resulU where he will. The station staff assumes no responsibility 
for Ills woric. A cordial welcome, however, awaits the worker and 
friendly advice is. freely given. 

The laboratory _ at Bgnyuls has comfortable accommodations for 
12 invdstigators, but 20 can be provided with working tables at one 
time, if need be. The number of investigators varies from 20 to 40 
per year, the average being about 30. The autumn and spring 
are the most pi^ular seasons. 

The laboratory is open throi^hout the whole year, but with 
reduced semce and no field worir m August. The third floor of the 
main building contains ten cooms which are comfortably but simply 
fiunished ai bedrooms.^ They are used by guests of the station 
without charge, save a payment of 10 francs per month to the servant. 
Arrangenunts may also be made with the keeper for simple meals 
or morning “cafd au lait,” imd an adjacent hotel or cafds m the 
town, a few mmutea’ walk from the station, also afford comfortable 
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thm^ not ekgaDt Moommodationa. The best months of the year 
•TO Sept^b^December and April-July. The summer is apt to be 
hot, and m wmtor the cold “mistral” from the mountaiA sometimes 
brings dull and discomfort, as welL as effectively preventing work 

» » quaint fishing viUage of 3,400 inhabitants, at a con- 
arable ^tance from any city of importance. It is a summer resort 

by ezcuiBions from the interior and visited also for ito 
tatbs. T|io back countiy and the adjacent coasts of Spain, with 
DM mountam s^ery and picturesque glimpses of provincial life, 
afford an attractiv'e field for excuraons. 

m founder of the Banyuls station had from the firet the desire to 
make the institution one of general service, and planned to use its 
fiwihties for the cultivation of popular interest in and knowledge of 
the hfe of the sea. To this end an attractive ball, adorned with aUt- 
uary mid surro^ded with m,uaria, is freely open to the public on five 
da^ in the week. Admission has always been free, and by the side of 
ea^ wjuimum is a large blackboard' upon which explanatory labels 
Md drawings ace placed for the general information of' the public 
The hall IS aim provided with seats, and the station possesses a 
stoiwpticota which may be used for lectures, the aq-.iarium is often 
. ^it^ dur^ the summer by 600 to 1,000 persons in a single day. 
In the week of the anniversary (May 10) of the death of the founder 
of the sUtion the school children of Banyuls assemble at the station 
for a Iwture on the purpose of the station and the life of the founder 
wth illustrations from the field of marine biology. The men and 
later the women students of the normal schools in Perpignan make 
to atoual excursion to the station for lectures and demonstrations 
Ix)cal organizations, societies, Alpine clubs, etc., are also entertained 
from tme to tune by popular talks. The directors also give two 
lUirntrated evemng lectures each year on some biological topic in the 
ne^htenng city of Perpignan. Beginning with 1909 the public- 
school teachers of throe provinces are to be received a few days each 
year for popular instruction regarding the life of the sea. The station 
IS ^ VMited frequo^ by classes of students from the univereities 
of Toulouse, Montpelher, and Barcelona.* Although subject to these 
mvasioim of popular and semiscientific excursions, the Banvuls 
laboratory is so construpted that the work of the investigators need 
not be duturbed thereby. The research rooms and the aquaria used 
in mvefitigation are not open to the public. " 

^ In die Easter vacation, under the auspices of the directors of the 
station, aimui^ excurmon from Paris is conducted each year to 
Banyuls. ITio itinerary is varied, including about a week at the 
stolon, widi excursions to sea, collecting trips along shore' lectures 
and dsmonstrations in the aquarium haU, and field ttps to Corsica 
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the Balearic Islands, into Spain, or the Pyrenees. Colleagues from 
various universities join in the expeditions, which are always con- 
ducted by. professors in zoology, botany, and geology. These excur- 
sions are so planned as to be completed within three weeks and not 
to exceed 200 francs in cost. Though primarily scientific in purpose 
and scope, they are open to all properly qualified persons on applica- 
tion. These excurs!ons have b^n quite popular and membership in 
them is much sought, 40 to 100 persons sharing in them each year. 
The excursions are open to foreigners also. 

'^hereTis one field of activity of the station which though iot 
biological and only remotely affecting the proper work of the statictp 
nevertheless strikingly illustrates the spirit of public service which 
dominates its administration, and therefore merits notice here. 
Under the guidance of M. David, the expert mechanician of the star- 
tior^ 10 boys from the neighborhood are received annually in the 
shops for practical instruction in shop practice, and incidentally in 
methods of marine exploration, supplementing instruction in the 
public schools with a view to preparation for the competitive exam- 
inat4ons for admission to the French school'for naval machinists at 
I^rient. The boys from M. David’s hands have an enviable record 
in this school. 

On® of the important functions of the Banyuls station is the 
sendiAg of living animals by parcels post to schools, universities, and 
investigators. No charge is ma<le for this service beyond the outlay 
for the packi^ and shipment, which amount to 4.10 francs per 
package. Living animals of many sorts are sent safely in this fashion 
to Paris, and in winter even to Belgium. Many hundreds of ship- 
nients are thus made of material for use in laboratory courses in the 
higher institutions of learning in France and other countries, for the 
service is not restricted by natiopal boundaries: 

The Arago laboratory has had no elaborate plan of investigation. 
Its directors have always been associated with universities and 
engaged in instruction, so that a continuous or regular plan of explora- 
tion or investigation has been impossible. Many important morpho- 
logical, embryological, and systematic investigations upon the marine 
fauna have been made in its laboratories, and the results of its 
explorations of the Gulf of Lyon between Cette and Barcelona are 
^cumulated in an orderly manner, looking toward their coordination 
in a systematic account of the oceanography and marine zoology of 
tbifi region. Several preliminary papers on the subject have already 
been published in the Archives, de Zoologie exp4rimentale et 
g6n6rale.»' > 

Banyuls-eur-Mer is located about 6 kilometers from ihe Spanish 
frontier on' a diminutive roadstead of the same name wt^ is open tp 
the northeast. It is reached by rail from Paris in fif^en hours via 
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_ ^ iuoixwiaa. auxioin i» Mown. 

.N»riK>ime,w m^utfiT» hours fro^ Tho Msrseille-Alriera 

ThesSn^ 

JjIocsUd on tho ^them shore of (he roedstoed neet its entrance 
•bout tan nunutee' walk from the loeal n^waj station. " 

grouu^ (PL X\ 1 I), which oontam 10^2 sq,m.,^ of irrejru- 

W form on the stmp, rocky hillside, which has been excav^ to3m 
for^e mam buUdinK *a<i eouie of iu adjuncte. Located on 

m groundh>are the main building of the station (PI. XVni A) with 

^adjommg budding contain (or the koljpor (PI 

a^^ditiond rooms of the station. There are also on (he grounds 
t^ pho^phio atelier (r, D), the acetylene house (P), thf^l 
(Q), anary (f?). laundry (0), .and a «naU cot^. and*Tr^ 
J^ting mto^a harbor two molee, one of which fofms onTside of the 

if tb« dry dock for the ship. ^ 

At the edge of the chff overiooking the sea is the tomb of the 

st^r.™‘1?K P*®^ barracks-like 

s^oture of three stones of rectangular form (10 by 29 m ) with its 

^jUncte cove^ 1 145- sq. m., buUt of tho local metamorphosed 
*^to quarried on the spot. Its long axis b parallel with the water 
mmt «nd runs east-northeast by south-wuthwest. It faces the 

hMbor, stimding at a distance of 9 m. from the sea w all and 4 to 5 m 
above sea level. 

«l««iuni room (A, 10 by 23 m.), the 
office (1^4 by 6 m.). and small museum or collection room {F 4 by 

iinn Vn a K contains the rnwhine 

■hop (A *J>y JO m l To the rear of the machine shop are several 
one^tory builduip with skylighM containing the smithy (C, 3 by 
12 m.) and oil tanks («'), the carpenter ami repair shop (B, 8 by J2 m ) 
and Uu> experiment aquerium room (A', 7 by 12 m.). . At the other 
•nd the mam building is contmued at a lower level in a slightly 
narro^r ext^on of three atones (9 by 27 m.), which hasTn il, 
g^d floorthe vestibule (tf ), teeper’a quarters (H) of three rooms, 
fjTfl*^'? storeroom (J, 4 by 6 m.), and a large room 

iS- “f?’ °®'dage, and sails, two small labora- 

tonea (£, L ^ 2.5 by 12 m.), and a bathroom (Jf, 2.5 by 4 m ) 

‘•da part of the building » at the same level as 
■ vm x“"? **dilding. Thia floor edntaina, as shown 

, , m XVllvaeoond floor), a long, oenthd obnidor, opening ftom which 
•Tj^von mvesti^tors’ laboratories (a, 4 by 4 m.), the office and 

'Z * director, the large library . 

(i, J, 4 by le m.), and the reagent room (/, 8 by 4 bl). Jrom 

I fourteen chambers on the thinl floor 
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PLAN OF THE LABORATOIRE ARAQO. 

I, m. Uboratory of the dlmjtorl'^”Tt)»rS rooto. ’ ^ /. ChMsber. g, dfflce. h. Kltch«a», <, Uboratory. j, Keag^nt room. *, Collection and preparation room. 


Altar drawing! ftarniilied by Doctor BmotUm. 






aration room ft, 4 U from whi^ open the dirii room (n, 2Jt 
by 3 m-) and the laboratories of tho director d, m, 3.5 by 7 and 3 by 
3 m.) and Madame PruTot (n5e Fol) (i, 4 by 4 m.). The remainder 
of this floor (c, d, e,/, y, k) is occupied by thenffice and reaidenoe of m 
the diiecix>r. Iron bridges lead from this floor to the garden on the 
hill at the rear, where is located the photograpjiio studio, and above 
the shops to the terrace at the sea cliff* 

The aquarium room (PI. XVin, B) of the Banyub station is used 
also as a.8maU assembly hall. 

About the hall is a row of 'busts— -yllscuiapius, DeacaHes, Jiavoisier, 

A, L. and B. Jussieu, Lann4, Laperouse, Forbin, Pascal, Dueou4die> 
Duhamel, Buffon,il4pumur, and Daubenton— the gift of the Academy 
of Fine Arts, and at the far end of the hall is a cast of the Venus pf 
Milo. On the frieze above the busts is the motto ^^La Scienes xifa pi 
Religion ni Politique, the motto of the founder. A replka in plnsi^ " ^ 
of the bronze bust of Professor Lacaze-Duthiers, given to the faculty 
of sciences at Paris by the faculty of the University of Barcelona, 
stands upon the lecture desk. 

The windows are draped with heavv curtains to give the desired 
grotto effect to the room. An arc lamp with powerful reflector, used 
for the illumination of the aquaria for evening demonstrations, is ‘ i 
provided in the lecture hall. ^ 

There is a bank of seven wall tanks idong the end and the east : ; 

wall, with three additional pnes in the passage at the rear. These '' 

tanks are set in arches of the masonry wall and rest on masonry 
foundations. They are built of brick faced with cement, and their 
dimensions (external) are 2 m. long, 0.7 m. high, and 0.7 m. wide, 
with walls 10--15 cm. in thiclness. The rear walls of those aquaria 
designed for sessile animals are sloped upward at an angle of about 
40®, and most of the walls are faced with natural rock. The gl a zed 
opemr^ measure 62 by ISO cm., and the glass is 23 mm. thicK, Mt /> 
in minium cement in grooves in the masonry w^b bedding and backiiig ‘ J 
of tow l)6tween the masonry on one hand and the cement or glara on 
the other. The bottom of the aquarium is 1 m. from the floor, and 1 

the glass is set back 22 cm. from the face of the masonry. Many J 

panes set in 1882 are still undisturbed. Ruling of the walls <^uSes 
breakage in places. The aquaria are accessible both from front and i 
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uhI is 1 m ap^^i^iy than the other aquaria, aufFering from 
ezcen of growth al^, from unusual outbreaks ot SaroUgnia 

and is exposed tO 'extremes of teinqMrature which are deleterious to 
the animals jwithin, and is therefore instructiye as to the relation of 
these conditions to the maintenance of aquaria. *' 

An. wquarium (a gift io the station some years ago), on the inner 
walTof the passage, measures 1.60 by 0.70 by 0.95, and one at the end 
the passage, the largest in the building, is 4 m. long, 2 m. wide, and 
1 m. deep. Its walls are of sheet iron lined with cement (2 cm,), but 
the rust firom the iron works through the cement in places. The 
aqukria are lighted from skylights in the'research aquaria room. 

Arranged along the west side of the aquarium hall is a row of seven 
open rectangular aquaria on black marble tables with glass sides. 
^1. XVIII, Bf and PI. XX, A..) The top of the tabl^ is 0.9 m. from the 
floor, and the aquaria are all approximately 55 by 80 cm. Their 
l^t. varies, being 13, 18, 25, and 48 cm. The marble table forma 
the bottom of the aquaria, and the comers are of angle brass (3 by 3 
cm. and 2 mm. thick or 4 by 4 and 3 mm. thick) held from spreading 
m the case of the two highertypM by an adjustable brass.band. The 
glass is 8 mm. in thickness, save in the largest aquaria, where it is 21, 
The marble, originally polished, has corroded badly under the action 
of ^e sea water. In the center of the room is a cement-iloor basin, 
which r^ves the discharge from the exhibition tanks. It is 
elliptical in form (3 by 4 m.), with walls 25 cm. thick and 35 cm. high, 
and a central fountain. ’ 

The aquaria in the adjacent 5xperim5ntal room (Pl. XIX, fig. 2) 
aie of a different construction. Therh are eleven iron tables 67 by 112 
cm. mth tops of molded glass standing 88 cm. from the floor. The 
glass is cast so that the sides of the aquaria can be set in grooves in the 
top, which is perforated by holra for the inlet and outlet. The aquaiia 
all measure 36 by 82 cm. and have plate-glass sides of 11, 15, 20, or 
25 cm. in height held in brass angles at the comers and having top 
clamps of brass across the ends. /’ 

Two aquarium tables (PI. XIX, A) of white tile with tops 0.64 by 4 
m. and a tile facing on the wall at (be rear 64 cm. high and a cement 
channel at the rear to carry off the waste serve also for movable 
aquaria of glass. An overhead pipe line with numerous taps supplies 
the water. ' 

•'Ibe single-oircuit system of circidation is used at Banyuls. The 
water is pumped by a 9-hprsepower petrol motor (gistem Merlin- 
yierwm), which also serves for potver for the machine shop. It is 
comuected with a centrifugal pump of phoi^hoivbronxo (type Dumoht) 
with a capacity of 30 cu. m. per hour. The water is drawn through 
^ V red-copper sea pipe 30 m. in length carried to the outer side 

and tmminating in a masonry ba^ 1.3 below the 
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surface at the water’s ed^. To avoid copper salts the first water 
passed through the pump is not admitted to the reservoir. From 
the pump the water passes through a 10 cm. main of cast iron to the 
reservoirs, which have a capacity of 180 and 100 cu. m., respectively. 
The pump is 6 m. above sea levd and the reservoirs 12 and 15.75 m., 
respectively. The t^rvoirs are excavated in the solid rock and 
lined with cement;^ and are covered with earth to keep the water at a 
low temperature. The reservoirs are at an elevation of 5 and 9 m., 
respectively, above the outlets to the aquaria. The daily consump- 
tion of water is 40-45 cu. m. in summer and 30 in the colder season. 

The circulating system consists of 6 cm. cast-iron pipe made in 
short lengths of 1 to 2 m. with flush end', .ndia-rubber gaskets and 
screw clamps bindii^ together the flanges. Any unit in the system 
'' can be removed without disturbing others. The laterals are of 
2 cm. soft lead pipe, with terminal cocks of hard rubber. The valves 
in the mains are of cast iron. 

The aquaria are ail fed by overhead sprays discharged from a glass 
pipette at an elevation of a few mch^ above the surface of the 
aquarium. No other aerating apparatus is used. The outlets are 
lead pipes 3 cm* in diameter let into the walls of the masonry tanks 
for a surface discharge. In the small glass aquaria there are stand- 
pipes V ith surface overflow guarded by a flaring perforated funnel of 
porcelain. The table aquaria in the exhibition room (PI. XX, 4) 

' are fed through curved brass pipes (1.6 cm. diameter) and have ver- 
tical standards for discharge. While alge do not grow in these tanks, 
delicate animals, such as OeriarUhua, gorgonians, and pennatulids, 
thrive, and sponges develop naturally, indicating no marked dele- 
terious effect resulting from the brief exposure of the water to the 
metal. The waste water from the aquarium hall passes to a con- 
cealed tank beneath the entrance steps which is used an acclima-^ 
tization basin for animals destined for the aquaria or for shipment. 

The aquarium cement used at Banyuk is the customary minium 
cement and a new ^^Mastic de Cette,” a water and spirit proof 
odorless cement which retains pliability at low temperature and is 
reported to be both durable ondweiy effective. It is used extensively 
in the wine trade for wooden wine vats and possesses the qualities of 
adhesiveness, impermeability, and' elasticity desirab(^ in an aquar 
rium cement. , 

The aquaria' at Banyuls are justiy famous for their thriving con- 
dition and the perfection with which many forms of animal life grow 
and reproduce therein. In the aquaria one sees not only the usual 
array of tumoat^,..ahemohes, crabs, lobsters, fishes, mollusks, and 
star&h, hut the delicate and beautiful £fpfro$frapAia, Cerianihui, 
Veretilhm, pennitulida, gorgonians, 'Aicyonium, and corals such as 
OaryophvJhiny Flahdlum^ and BalanophyMa, tile aoahtharian (P6^ 





t8' UOUMHOAL MAnOHS Of KUBOPB. 




Am) MBoeuted wiUi the apoo^ (^xineBa), the nn Bondlia and 
ot^r aesaile wonna of ▼arkwa kinds which ara attached to the walls 
•ad even the . glass of the^aquaria. Calcaraous seaweeds thrive m 

. «**“ seaweeds coat the walls and. bottoms of the 

better-lighted tanks. 

The purity of the original supply, the carefully related tem- 
Pgwture m the reservoirs, the single-circuit system of circulation, 
•ip the absence, save for the exceptions above noted, of deleterious 
nanals m factors favoring this condition. The iron pipes, especially 
in dead ends at when water stands in them fer some time, accumu- 
W some rust, and this mechanically interferes with the r^iration 
of eome animals, as for example the crustaceans, and is also trouble- 
^me in culture aquaria for larv® or pure cultures of alg«, but 
It seems to have no other deleterious effect upon the life in the 
aqu%ria. • « 

The equipment of the rmarch rooms at Banyuls is simple. It 
includes a U-shaped table in the center of the room 60 and 70 cm. 
mde and 3.2 m. (inside) long, with small water tank and sink, 
blackboard, cupixtard, and book-shelves and chest of drawers. The 
rooms are supplied with gas, fresh water, and electric light and are 
heated by grates or stoves. 

The laboratory has a very generous supply of chemicab, reagents, 
^assware, and the many small items of desk equipment for laUv 
ratoiy work. It possesses twenty microscopea of Nachet and Verick 
patterns, three vrith immersion lenses, an ample supply of dissecUng 
lenses and drewing apparatus, five microtomes (two Minot rotary, 
One Jung sliding, and two of the Dumeige rocking pattern). There 
me two dark rooms fully equipped for photographic work, one of 
them located in the atelier above the upper reservoir. This atelier 
is equipped with an ample laboratory for biological work adjacent to 
the photographic room, which contains a. huge Zeiss micro-photo- 
paphio apparatus and an equipment of Zeiss protar and planar 
lenses for the photography of living animals. A unique feature of 
toe ^urpment is an apparatus whereby animals in polished glass 
jars lowered into the darkness and even temperature of the reservoir 
below until they are completely expanded 0X01)0 brought easily 
within reach of the owera by means of an elevator. 

The resources of the stotion are also extended by a small animal 
Imum, u aviary, and a small greenhouse where experiments with 
^ mtenstii^ local land fauna may be conducted if desired. Banyuls 

ju*fc 'witoitt4he repori of the most northerly extension into Europe 
of . toe African land' fauna and possesses acwrdmgly a number of " 
forms of unusual interest arid rarity for European naturalists. 

TV collections made in the course of the explorations of the 
fiofand remain-ati Banyuls, affording an abundant stock for examiim- 
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Uon or rMeuvh, A Section of niiuned foiim illustrating die local 
fauna is penn'ansntly mountsd and placed oh ediibition in 


cases. 


The Ub^ at Bhnyuls is second only to that at Naples and Hel- 
poland in its size and completeness. It conti^s over 5,000 volumes, 
including about 75 of the leading biological journals and periodicals, 
bibliogr^)hies and reviews of zoological literatme, the principai 
reports of marine explorations, and . the leadmg monograpluc works 
and general treatises. There is also a large library of raj^ts and a 
sm^ library of selected general literature for idle hours. The library 
has a card catalogue, is freely accessible, and is pleasantly furnished. 
It contains the personal library of its founder and of Professor 


Pruvot and Doctor RsMvitza, the present editors and proprietors 
of- the '‘Archives de Zoologie exp4rimentale.” A list of the more 
important serials, etc., in the library will be found in the "Archives” 
for 1901, and of the monographs and individual toeatiaes in subse- 
quent volumes. ' 


The marine equipment of the Banyuls .station is exceptionally 
complete and is maintained in a very high state of efficiency. In 
addition to a 6otilla of five small boats, a<small sail boat, and a 6 m. 
motor boat, there is a wooden steamer, the Roland (PI. XX, B), the 
most completely equipped small steamer for biological work to bo found 
amoi^ the stations of Europe. The Roland is 22.22 m. long, 4.65 
m. wide, and has a draft of 2.1 m. aft. She is a stout wooden steamer 
of 118 tons gross, with a single mast forward and a full equipment of 
saUs, deck houses forward and aft, and deck ^ace forward and astern 
for landing of trawls, etc. The wheel is upon the forward deck house 
(which contains the galley) in a cominanding position for maneuvering 
the boat and tackle. Or^a table amidships, in frontof the after cabin, 
i.s the sounding machine, with its one-half horsepower engine. She 
has a 75-horsepower compound condensing engine, with distilling 
appmtrm for boiler water, a 3-horsepower dynamo for electric light 
for lightir^ the slup and for pela^p towing at night, a 9-borsepower 
pump which provides also for a circulating system in storage 
for collections on deek. The bunkers can receive 12 tons of coal, 
sufficient for ei^ty hours’ continuous steaming at. 7 knots per hour. 

Hiere is a steam winch of 10 horsepower forw^, with supple- 
mentary hand winch for reeling up the cable or for light woric. In 
summer 1,()M m. of 12 nun. galvanized steel cable is carried on the 
roel. In winter only 600 m. is used. For hea-vy work oi^ in heavy 
weather the cable is passed aft between rollers, whOe in quiet weather 
or for Ij^t work the tackle is handled forward. . j 

The sounding machine, made in the shops of the laboratoiy, 
carries 2,000 m. <of 0.7 mm. steel |fiano wire. The drum also carries 


w 




BIOl^KyO A L I T A TIOH I OF SUBOFS. 




800 or 1,500 m. # 4 mm. galvuii^ ateel cable for plankton and 
hydrogimphw work Hm boat u equipped with the usual dredges, 
bets, end s^, with otter trawl and beam trewl, coral tangleTLid 
a number of la^ plankton nets of several types for pelagic fishing 
The hydrograpluc equipment includes two revehiing thermometers 
bo^m sample of yanous types, and two water bottles (Richard). 

^ ® “ * laboratory and is provided 

^th foldii^ Ubl« at the windows, a center table, and convenient 
nagent lockers, shelvug, and racks. Th^ boat is remarkable for the 
oompleteness with which aU available space is utilired and for the 
compactness of her fittings. She has ample lockere for glassware, 
re««ents, and coUectkms, the space along Uie gunwales being utilised 
for a bank of thm cupboards for glassware, etc., and a convenientiv 

cabin near the 

wting dwk. Racks for collecting jars are arrangwl along Uie porf 
' , ®- room, and tackle room are placed below 

.deck. Bert^ for fifteen persona are provided, sis forwarti in the 
for^tle, two for engmeer and captain aft of the i,ngine room, two 

b^th.TTn dit'” 

The staUon alw has a scaphander wdth pump and hose for eiplo- 
raUona to a depth of 40 m. It has proved to be an important adjunct 
of the station irfesplonng theciasts, and especially thegrottoes, which 
are numerous along the limestone cliffs of the region. 

The machine shop of the Banyub station is the best equipped one 
found m connection with any European station. It is fitted for 
meW, wood,<and electrical work and contains al^rge and small 
foundry and a considerable assortment of machine tools, such as 
power la^es, sha^, planer, drills, d>Tiamo of 40 amperes, and 
^umulator. M. David and his apprentices do in this shop prac- 
tically all of the construction work in connection with the station and 
its^ati building evefything from museum cases to sounding 

jm two papers of Pruvot (1894, 1895) give a veiy adequate account 
of the local oc^ographic conditions and of the distribution of the 
lo^ fauna. The shores m the region are predominantly, rocky, of 
schists Md hmeetonM,.with a few sandy beaches. The shore line is 
jreiywhere marked by a "trottoir” or platform of calcareous alg«. 
^e shore falls away rather abruptly to depths of 30 to 50 m , but 
thence a gteat pla^u of mud and sand, 50 to 110 m., slopes seaward 
for a dist^ of 25 to 39 km. before aialdng abruptly i^ several 
sunken valleys whi^ sides descend suddenly to a depth of 800 m. 

eons, and 

scattered Kwky ‘‘banks” are interepeised in the pla^ 
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TIm flwt «Ad ihunaiM moeh Uk» thoie i^ Marseille, 'VUlefrenoBe, 
Monaco, end Naplee. The pelagic . “iMne la iidli,.espeoialty ' in the 
deeper wetera or after e apeU <rf ^'mistral" weather. The shore and 
bottom life ia rich and Tatied. The liata publiahed by Flrawot of 
con^on apeciea ii^ude many ehoiee treaaurea for the 
CmarUkua, SontUia, Polygordiu$, Antidon (1,600 in one haul of. 
the dredge), iln^vwiM, OoraUium, Sepia, Briuopeie, N«mmia, 
corals, and brachiopoda in the deeper waters. A large territory haa 
been explored and mapped adjacent to Banyule and its fauna fully 
record^. In general, temperatures and salinities are to those 
at Monaco, and as elsewhere, in the Mediterranean the tid ea are 
insigniBcant — 0.4 to 0.6 m. 

Literal: Lacaze-Duthiara (1874, 1877, 1881, 1881a,. 1891, 1896, 
1898), Dean (1894), Franootte (1907), ChuTel (1898), Sand (1897), 
PruTot (1894, 1896, 1897, 1901), HouMy (1893). 

BIOLOGICAL STATION OP ARCACHON; ARCACHON (OIRONDB), 

PRANCE. 

Director, Prol. Felix Jolyet, pnfewor of physiology, Acole de Mddedne, Uni veisitd, 
Bordeaux. 

Areietant director. Dr. SelUer, Chef des Tmvnux, Ubomtoiie ds Phyriolosie. 
Ecole de Mddedne, Univenitd, Bonleettz, 

Preperstor, U. Delsunay. 

. In addition e keeper end one nechinist end fhamnen. 

Telegreph eddreas: Aquerinm, Aicadhon. ^ 

The laboratory at Aroaohon eiijoys U>e distinotion of being one of 
the oldest in Europe and one of the first to open its doors gratuitously 
to the Bcient^c worU for the purposes of research. It ia all the more 
remarkable in its origin and.history, since it originated as the prirate 
enterprise of a local ^en^o society, Soci6t6 Scientifique d’Aivaohon, 
in 1863, haring for its avowed objects the aiding of the study, the 
advancement and popularization, of the natural sciences, and the 
development of aquioulture. To this end it set about to organize 
and maintain a museum, library, and an aquarium with laboratories 
for study and research in biological sciance. . .• * 

Prof. Paul Bert, the noted physiologist, and the 'oonohologist, 
Professor Fischer, were active in aid and counsel to the infant enter- 
pHse. In 1866 the society undertook the somewhat ambitious task 
of conducting an International ShqMsition of Fisheries and Aqui- 
oulture at Areachon and -achieved a oonsidwable with 688 

exhibits in the buildi^ erected for the purpose, lire ■ypori ti o n 
building uid the aquarium became the peniinnent plantef t he gtfyti ffl h 
and are still in use, while tire exhibits furnished W beginnirrgpf : the 
museurn and Ubraiy. The enterprise 'left the society, bowever, 
heavily burdenqd with a. debt of 46,000 francs, loaned by memben 
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f^f totetjafee, indttt> #lScili H latmred tUJ 1896, WhenJ 

^ Vee^t, ltwi6l4ig%t«Aj«>d<6yi^ the paymeS 

«f il«rfcife«w» arrlu^ for ift y^y m^m^, temmatifflg in,i 9O6. 

Bi ttfe ^n teiuitete.the sodity vote*, & 1867, to proceed with the 
ooratotictfois of * 8pecW laboratory buOdiag, but the war of 1876 
lu^ ite cca^ewsea embarrteeed the eaterprise for twelve years, so 
Itot the lab<rt«tMy was not actua% begun until 1883. The estab- 
tohi^t of wfieulty of medicine and jdiannacy at Bordeaux created 
toe demand for a marine laboratory ter toe use of ito profeesors and 
^dente ^h*ad exceeded toe then meager faciUties at Arcachon. 
The society, still adhering with great pertinacity to its autonomy and 
mde^dence^d final control of the station, placed its resources at 
too ^p^tion of toe university and endeavored to increase its 

factoties by toe erection of the special labomtoiy building. A lottery 

desired to provide the funds yielded only 7,359 francs, a sum with 
supplem^tary wd fmm the'socio^ sufficient to erect only four rooms 
of toe projected building. It was not until 1902 tharthe building 
wito eight pnvate laboratories and five chambers was completed 

f ‘ i^achon has from the beginning been a local one, 
controlled by a local society composed of .public spirited residents 
md scientffic men of Bordeaux and vicinity. Prominent among 
thoM who have given largely of their time and eflfort to the station 
aro M. Lam^^de Plaisence, the mayor of the village, and founder 
the society, Dr. G. Hameau, pr^ident of the society for many 
yeaM,^Mid hfa s<m, Ifr. A. Hameau, the present president, and Dr. 

1 The first formal -dimtor of the 

station, M. IS. Durigne, an engineer, served from 1880 to 1886. when 

?mT*IL*^*‘**'‘*®^ 8«^ed until his death in 

1894,^ succeeded by the present director. Prof. P. Jolyet, profes- 
sor of phyriology in the medical school at Bordeaux. . ' 

The Bo^y Aroachon consists of about 160 members with a 
Couneil o f administration composed at present exclusively of local 
tep^totives. TMs council appoints the director who has charge 
of toe laboratories and aquafk. Officers of the society conduct tL 

**** “^“7. squarium, Ind museum. 
The connectmn with the University of Bordeaux is purely formal, 

nnivereity the privileged 
exclusion of others; The univetsityL 
ocmtrol over toe stdtkm «id contributes notl^ to its 
b^ oid ito inembortoip tee«. The scuffle stAfir/^fating- 
SSTS depeiftffieirt of ^yhysiolo^ 
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The hM no endowment, but depends entiroly for its support 
upon the fees of the members of the society and smaU annual grants 
from governmental and other sources. Its budget is as foUo^; 

^if>»P(*<mdezpenditurtt<tftiiebioU)gitaltUMon<ifAread>^^ 

Receipta: 

Membenhips 

SubventioDa — - 

Ministry of public instruction ^ 

Ministry of agriculture ^ 

City of Arcachon . . 2 000 

French AsMciation for Advancement of Science... !. ! *mo 

Department of Gironde ^ ^ 

Admiasions to aquarium and museum i 

Sales.... 

MwceUaneous...."!-! ?’-?? 

• 5 . 0 C 0 


Francs. 

3,200 

500 

200 


Total. 


13,000 


Expenses: 



Office and service 

Buildings and materials ! ! ! ^ ^ 

Laboratories * ^ 


600 

2,400 


Aquarium and pisciculture 

Printing 

Museum and library. ...... 

Upkeep and miscellaneous. 



2,000 

1,300 

1,300 

600 

2,800 


Total. 


18,000 


The su^rt of the station is most meager in view of the facilities 
alre^y offered and- the possibilities which the location affords for 
wrvice to instruction and research. The exceptional opportunities 
for scientific investigation along zoological and oceanographic lines 
M relat^ to the important fisheries of the Gulf of Gascony and to 
th^amfold problems of ostreaculture as yet await development . 

The smaU annual stipend received from the ministiy of agriculture 
doM not suflSce for any systematic investigation along economic lines 
Md md^ research in such lines is whoUy voluntary on the part of 
the station. It hSs no obligatory relations to the economic or scien- 
tific intorMts of the fisheries. Professor Bauvageau has contributed 
m this field an important memoir (1907) upon the "gieening" of the 
oysters of Marennee by a blue diatom, and other investigations of 

totorest^ the fisheiios have been carried on in its laboratpries 

_ The Aroschon ststion, in so far as the laboratories are concerned, 
IS purely a research station, frequented mainly by professors from 
we i^vemties of Franoe, with.occasional visits from foreigners. 
«o effort is made to cwry oqt any speoiai.programme of researob. 
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Mdi iadhridual foilowing his own independent work. Owing to the 
nlntion of the stetion to the, depertment of physiology st Bor* 
deaux, the equipment and work of the station ia largely in physiolog- 
ical linesr 

The station is op^ throughout the whole year, but the aquaria are 
not maintained during the winter inonths and only a few of the rooms 
are provided with heat. The station has ten private laboratories, 
some of which may acconunodate two persons. The facilities of the 
station are offered without charge to French and foreign savants 
Alike. About a dozen investigators avail themselves of this privilege 
annuaUy. Application should be made in advance to the dirwtor 
or to the president of the society., stating the position and qualifica- 
tions of the applicant arid givmg the list of instruments, glassware, 
chemic^, etc., necessary for the- intended research. - In so far as 
the limited budget permits, prdvision will be made of the necessary 
equipment. The aquarium, which is a source of income to the sta- 
tion, has first claim upon the material, but its abundance in geiieral 
is such that no difficulty arises from this source. 

^ The station also provides simply furnished lodgings, ten chambers 
in all, for workers at the station, at a modest charge of 7 francs per 
mionth for service; light and heat at cost. A copy of the rules gov- 
erning workers st the station is sent on request. 

Investigators, are expected to furnish their own microscopes, but a 
microtome is to be had at the station. A rfeum< of all work carried 
on or cojnpleted at the statitin, wherever published, is to bo fumisliCd 
to the director for insertion in the “Travaux” of the station and 
acknowledgment of the utilization of the privileges of the station is 
expected. . ' 

■^e station renders a service to the popularization of science by 
maintaining an aquarium during the summer months and a museum 
of local natural histo^ and antiquities and conducting occasional 
popular lectures on biolo^cal subjects. It also conducts a supply 
depi^ment, furnishing living material and fresh sea water for aquaria, 
n^ing a specialty of Hippoeamput, which abounds in the “Bassin.” 
Living and preserved material for laboratory use is also supplied. A 
price list of material is issued. 

From 1895 to 1908 the station issued somewhat irregularly a small 
publicstion bearing the title “Soci5t4 Scientifique d'Arcachon. 
Station Bioloique. ^ Travaux des Laboratoiree,” the eleventh 
, Ann^ appearingm 1908. In 1908 the size of the publication was 
oc^dtfably increased, and in 1909 the title simplified to ^‘Bulletin 
de la St&tion Biologiqtie d’Arcifcchon,” Much of the scientific work 
d<tee «t the station appears, however, in publicatibns of the scientific 
Bodiety at Bordeaux and in journals elsewhere. A *'Compt-Rendu 
AdmiiUBtrati^’’ is also'-isBued squally, 
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Aroaohon is the most-frequented of the toed seaside naoita on-tho 


west ooast of Franoe, 66 kilometen southwest of Bordeaux, reached 
in one to two hours by frequent trains from that city. -It issituatad 
on the south shore of the Bassin d’Aroachon not far from the entrance 
of the g^t lagoon of 50 miles circiunference and 60 square miles area, 
containing the most extensive oyster parks in Prance.. 

The station lies on the water front a few minutes walk from the 
railway depot, on the Rue de.Debarcad6re opposite the Casiiio. It is 
entered through the grounds of the Administration des Ponte et 
Gliaussdes from the Boulevard de la Plage. The plant, located in 
grounds cont a i n i n g 1,875 sq. ,m., consists of a.group of buildings in 
p^ erected for the fisheries exhibition held in Arcachon in 1866, 
with accretions of later years. 

The main buildup is a plain square structure of wood (14 by 15 m.), 
the “Mus5e- Aquarium,” containing on the first floor a chemicd labo- 
ratory (4 by 6 m.) with hood, cement table, and very simple fittings, 
a biological laboratory (4.5 by 6.5 mt), fourtumished ohambera for 
workers at the station and the corridor leading to the aquarium which 
lies in an annexed section at the rear (5 by 30 m.). The keepers’ 
quarters occupy part of the ground floor of the main section and an 
adjoiniiq; part of the building. On the second floor of the main 
building are the library and museum. 

The laboratories, storerooms, afid shops are found at the rear of the 
main building, facing the Bassin at a distance of about 30 m. from the 
high-tide line and an elevation of about 2 m. above high tide. The 
building consists of two parts, a brick poi:tion (3.4 by 36 m.) fronting 
the sea and an older wooden section (10.8 by 36 m.) at its rear. The 
brick building consists of a central section (4.1 by 14 m.) two stories 
.in height with two wings (3,4 by 11 m.) of one storyr The central 
section contains three rooms, the office and laboratory of the director 
and the laboratoiy of the assistant director, each of about 20 sq. m. 
while above are five' chambers. The wings provide five other laborer, 
tories, four of about 15 m. and a fifth 3.4 by 7 m. The larger labo- 
ratory is especially equipp^ for botanical work and is provided with 
three floor tanks of reenforced concrete (1.46 m. long, 0.7 pi. wide, sad 
0.6 m. deep, with walls 6 cm. thick), a^ cement sink and sink table (0.6 
m. wide, 3 m. long, 0.86 m. above floor with back. 0.6 m. high) and a 
cement table (0.6 by 2.6 m. and 8 cm. thick). One of the laboratories 
is equipped for work in physiological chemistry, and thrm for work 
in physiology , while the remaining three serve for sooldgi^ investiga- 
tions. Onp of the physiological, laboratories is equ4>ped with floor 
tanks similar to those of the botanical laboratories. Salt water is 
provide^ in all the. rooms, but there is no further provision for per- 
tenant iguana attMhad to the circulating system. The rooms an 
provided with fiwah water, gaa, a^ a, vary aimpla equipment of a 
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periphenl shelf fw work table, shelving, cupboards, etc. The rooms 
are abundantly lighted by the lai^ north windows and are all entered 
separately ftom the wooden building to the rear. The two laiyer 
laboratories in the Museum building, with south exposure, are heated 
and may be used for work in the winter. The wooden building to the 
rear of the laboratory consists also of a central section and two wings, 
the former of two stories, containing above the reservoir and below a 
. tool shop and dissecting room (4.4 by 7.6 m.) with dark room (2 by 
2.4 m.)inohe comer,andi the engine room and store room (3.8 by 7ni.).' 

The two wings are open along their entire southern faces and serve 
as storwooms for tackle and fish^ apparatus, while in their cement . 

' floors are sunk sbv^l large basin*, for the storage of material des- 
tined for the aquaria, for the laboratories, or the supply department. 
There are three of these tanks in the east wing each 2.2 m. wide and 
10.2 long, with walls of cement 15 cm. (in the deepest 25) in thickness, 
and 30, 56, and 85 cm. in depth, respectively. In the west wing there 
are but two basins, one 2.25 by 10.2 n». and 45 cm. in depth, with walls 
15 cm., and an incomplete central partition 6 cm. thick, the other 2.5 
by 10.2 m. and 85 cm. deep with walls 25 cm. thick. These basins 
with their greskt surface exposure serve admirably for storage of fish | 
and invertebrates and even of dolphins, which have been kept here in 
conflneinent for several months. - 
The equipment of the research laboratories of the station is inti- 
mately associated with that of. the physiological laboratory at the 
Uniymity .of Bordeaux, from which apparatusT^emicals, etc., are 
sdpplied for the time according to the nee^ of the investigators. The 
laboratory possess a small equipment of physiological apparatus, 
not of recent origiq, mainly for investigations on the physiolo^ of 
nerves, muscles, circulation, and respiration. It includes a centri- 
fuge and water motdf, a Marey and Foucault registering apparatus, 
severd myograph, cardiographs, and kymogtephs and the simpler 
elMtrical apparatus for record!^ physiological phenomena with a 
microscope for the accompanying photography. In the' chemical 
laboratory theri me several types of mercury pumps and other appa- 
ratus for walysis of gases, of water, and blood. There is also a 
simple equipment for bacteriological work consisting of an autoclave 
and ovens of Gay-Lussac and Roux. 

The library of the station contains about 2,000 volumes, including a 
ntmber of serials, eariy expeditions, and general works of French 
ori^ and;* nimbSr'of foreign exchan^ as well as miscellaneous 
wbilm of local interest. . The collections include an exhibit of local 
ardteology and_ antiquities, of the apparatus and methods used in 
ostreacultuto, with models of oyster parks and photographs illustrating 
the^variohs steps in the ciiltuie and: niarketing of the oyster. There 
. Ijs also a collectiohof dyatmdf thewo^d, add one of the local fauna Si 
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and flora mth maps and plaster models of the "Bassin" madelarg^T* 
in connection with the exposition of 1866. 

The pumping plant of the station consists of a steel windmill rop- 
plemented by a steam pump of 2.6 horsepower. The water is drawn 
through a 6 cm. lead pipe and carried about 100 m. to a receiving tank 
near low-tide level. From the brass pump the water is carried in a 
5 cm. copper pipe to the reservoir at an elevation of 3.5 m. The 
i^rvoir is of wood (3.3 by 7.8 by 0.8 m. in depth) with 3 mm. lead 
lining. The water is distributed from the reservoir to the aquaria 
and laboratories in lei^ mains of 6, 6, and 4 cm. and lead laterals 

2.5 cm. earned to the bottom of the aquaria. The cocks and valVes 
are of brass or brass matrix and wooden plunger. ' 

The exhibition aquaria are arranged along one side of a long dark 
corridor (3 by 30 m.) at the rear of the museum. There are eighteen 
tanks 1.2 m. long, 1 m. wide, and0.8m. high, of about 1 cu. m. capacity, 
and four of two units each 2.4 m. loqg. The walls are of mortised 
slabs of gray marble .6 cm. thick, with partitions 8 cm; thick, held 
together with iron bands amd joined in front to a cement frame with 
the bottom rail 6cm. and the verticals 8 cm. wide projecting 5 cm. 
beyond the glass which in litharge in channels in the cement, 
with buffers of rubber. The openings are all 66 by 112 cm. and the 
glass for the small tanks is 0.8 by. 1.2 m., in the large ones 0.8 by 

2.05 m. and 15 or 20 c. m. in thickness. The longer panes have a 
central brace on the outside. 

The water is used but^once in the aquaria and owing to the con- 
siderable turbidity caused by the strong tidal currents is allowed 
to aeUla.in the reservoir before using. There is no system of aera- 
tion nor of constant circulation. The water is renewed in each 
^uarium in the morning or oftener if the heat is considerable. It 
is possible, if the aquaria are not overpopulated, thus to keep the 
animals in fair condition with an exhibit of the littoral and bottom 
fauna of the Bassin. . ^ 

The field equipment of the station consists of a now motor launch, 
the iVtttricuii, 9.5 m. long, 2.1 m. wide, and draft of 0.7 m. with a 
12-horsepower benzine motor of the automobile type (System Cduach- 
Arcachon), of light construction with auxiliary sails adapted for 
work in the Bassin. There is a^po a pinnace, the Hippoeampe, 
of 8 m. with sails. The station possesses the usual supply of dredges,’ 
nets, seines, trawk, and plankton nets of simple type, also a revere^ 
^ thermometer, but no expenave equipment for work at sea or. in 
deep water or for hydrographic investigations. 

The enviro^ehtal conditions at Aroachon present an «sceptionally 
me example* of a tide-swept lagoon in open eommunication with 
the oMw, of wide extent (60 sq. miles), varying in depth''down to 
27 m. with numerous branching channels and wide areas (two-thirds 
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of the Benin), left bare at Jow tide. The conaiderable movement 
of water with the changing tides, estimated at an average of 
27,000,000,000 cubic meterB, conduces to the growth of an abundant 
bottom fauna in the channeb and a rich plankton, as ia indicated 
not onljr by the collecttons of the station but ako in a very conclusive 
manner by the extensive fisheries and oyster parks at Arcachon. 
The amplitude of the tictes varies from about 2 m. at neap to 4 m. ' 
at spring. 

Tile local fauna and flora are those characteristic of sandy shores 
and lagoons, with that of the mud flats found near tlie head of the 
lagoon and the few brackish waters near the entrance of the Ley re, 
a small stream which joins the Bassin. Although not rich in tlie 
number of easily obtained species, the quantity of material availa!)Ie 
n very considerable at Arcachon. Vertieiaia, Sepia, Aplysin, AHf- " 
ri«, Bippocampue, SeyBium, Torpedo, and Tryg<m abound, and 
Ampkioosuo aim occurs: Of echinoderms 26, of Crustacea 71, of 
moUusks 302 species have been recorded at Arcachon. The oyster 
• parks afford an abundance of many of the smaller sessile tunicates, 
hydroids, and annelids. 

The sardine fisheries, recently developed to a large extent, and 
the 40 to 50 steam trawbrs which make their headquarters at Arca- 
chon add also to the biological and ichthyological resources of the 
station. The fishing companies often render coukesies to the sta- 
tion in furnishing material or opportunities for collection. 

An annex to the Arcachon station has been established at Ouethary 
(BassesrPyr5n5es) near Biarritz, about four hours by train from 
Bordeaux, located on a rocky coast with its characteristic and richer 
fauna. The building is a simple stone structure of one room (3.54 
by 4.69 m.) near the water's edge with simpb furtifehings for a field 
laboratory. A local fisherman serves as collector as needed. 

Literature: Compte Rendu Administratif (1901-1908)> Dean(1894), 
Sand (1897), Durigne (lfe86, 1888), Lelesque (1900), Jolyet et 
Lalesque (1904). 

LABORATORY OF MARINE ZOOLOGY AND PHYSIOLOGY AT CON- 
CARNEAU (FINIST£RE). 

^ Director. L. F. Hennesuy, Profeseeur d*£rabryog4nie compel^, Tollige de Francr, 
Furii. . 

Aesifllaiit diiectcr. Dr. Fabre-Domeiaue. mepccteur>g4a4ral dee P4chee Maritirnee. 
Magazia Centiai de la Marine. 64 Quai Debilly, Paris. Reetdence, 208 Boulevard 
Raepail, Parie. ^ 

Reeident naturalist in charge of the station, Dr, J. Gu4rin-Qanivet, naturmliste 
ittadiAaaierripeicientiflqmdespIclieeaumitaistlrsdeMiiiariM LaboraUWieUari- 
tbia, Goocarneau. 

In adfditioik, a keeper, a macliiniet, and a servant. 

Tebgraph address; Laboratoire, C^ncaraeau. 


LABOftAtOtrY At OOKCABKBAt!. 

The laboratory at Concameau .enjoya the unique distinction of 
being the first maritime laboratory founded in Europe. While it is 
true, as Sand (1897) has pointed out in the case of the Belgian labo- 
ratory at Ostend opened in 1843 by Prof : P. J. Van Beneden, that it 
is antedated by other enterprises, these have in all cases bwn of a 
temporary character, partaking rather of the‘ nature of biological 
seaside excursions or summer laboratories for a few months of the 
year at the most, without permanent building or equipment. 

In 1859 Prof. J. J. Costs, the French naturalist, opened at Goncar- 
neau this institution designed as a permanent station of biological 
research at the seaside. He was succeeded as director by. Prof. 
Charles Robin, who shared the directorship with Prof. 

Pouchet, of the Museum of Natural History in Paris. On the death 
of Professor Robin, in 1886, Professor Pouchet became sole director. 
Associated with him as assistant directors were Doctor Hermann, 
and later Doctor Chabry. Upon the death of Profeslsor Pouchet in 
1894 the laboratory passed to the hands of a council of directore 
nanied by the professors in the Coll6^ de^yrance. ^ 

The station^at ConcameAii is at present an adjunct to the Colli^ 
(le France and is controlled by an administrative council, nominally 
known as "‘directeurs,'' consisting at present of Prof. Arsine d'Ar^ 
sonval (medicine), L. Ranvier (general anatomy), E. Gley (physi- 
ology), ami Henneguy (comparative embryology), all connected with 
that institution. This council nominates the staff of the station for 
confirmation by the minister of public instruction. The director is 
responsible to the council and minister and makes an annual report 
to the minister upon the progress and activities of the station. The 
efitire conduct of the station is in his hands. At present both the 
director and assistant director are residents of Paris, and the imme- 
diate conduct of the station is in the efficient charge of the resident 
naturalist. Dr. Gu^rin-Oanivet,- an attache of the fisheries service. 

The budget of the station is derived from two sources, an annual 
grant of 6,000 francs from the minist^ of public instruction and one 
of 3,500 francs from the ministry of thB marine. In addition a sum 
of 7,000 francs for salaries of the scientific staff is paid annually frona 
other budgets, and the support of the fisheries inspection boat Petrd 
which the station employs in its field work comes entirely from the 
budget of the marine service. The income of the station is allotted as 
foHows: 

Pimnoi. . 

Office expoDseB : 500 

Library 1,000 

Scientific reeearciL; $, OOO 

Upkeep of building and equipment ' 8, 000 

TeUI 




7.S00 
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Th« sUtion ia mamUined at preseat purely u a reeeareh institu- 



1 ^. • , . , , * «■ *^«*'*»* W* iUol>ltU* 

'Hon, giving bo instruction of advanced or elementaiy nature and 
mamtainuig no popular features such as public aquarium or general 
lecturM. Ite faculties are open without charge to aU competent 
investigators, French or foreign alike, in so far as the room and limilod 
budget of the station permit. There are 8 investigators^ rooms 
^oo^odating one or at the most two persons each. Applications 
for admission should be made in advance to the director, stating the 
time for which a table is desired and the material desired for researdi. 
Investig&tors should provide their own microscopes. They are su|>- 
plied with the material for research or the facilities for collection, with 
the usu^ chemicals and reagents, are permitted to use the aquaria 
and dark room, library, and the other facilities of the station. The 
only charges made are those for containers and packing for material 
removed from the station. 

The station also supplies gratuitously to investigators and Ques- 
tional institutions living animals and sea water for aquaria, ana pre- 
rerved material prepared by simpler methods, for research and 
^tmction; the cost of containers, packing, and sliipping being bonie 
by the receiver. No list of material supplieil has been issued. Col- 
lecting for museums and educational institutions is freely iierraitted 
but not for commercial purposes. ^ * 

In consequence of the annual grant from the ministry of the marine 
the station has assumed the obligation of preparing upon request of 
the mmister special reports upon questions of the fisheries. The 
loMtion of the station at a great center of the sardine, oyster, and 
lobster fisheries places it in an advantageous position to render 
assistance where scientific investigation is needed in the regulation 
and development of these industries. 

The resident naturalist also carries on continuous investigations 
along lines of more or less direct relation to the fisheries. The subjects 
imder investigation at present are the distribution and oecology of 
the edible molludka of the region and the hatching and rearing of 

young sea bass (Lahrax lupus) and of the lobster and crayfish (Pali- 
narus). ■ \ 

The station has no other programme of oceanographic or biological 
reseamh. The investigations conducted at the station in the past / 
have been numepus and important, appearing in many French 
joiOTals, specially in earUer years in the “Journal do I’Anatomie et 
de la Physiologio,” edited by its former directors, Robin and Pouchet. 
Atpresent the reprints of work done here are issued in a series entitled 
;v Trayaux Scieatifiques du Laboratoire de Zoologie et de Physiologie 
manti^ de Concameau” (1909-t), and a new serial to Contain the 

. mvestigations at the station is planned to appear in the near future.* * 

• ^ * ■ 
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LABORAtOBT AT 00MCABN8A0. 


Concarneau is a quaint 6shing town on the south coast of Brittany, 
much frequented by artists and tourists and fuH of inteiest to the 
visiting naturaiist. It is reached in thirteen hours from Paris or 
.in five hours from Roscoff, via Carhaix. The 'station is located 
immediately upon the rocky shore in the Ville Ouverto, across the 
i hannel from the ancient walled town, on the western side of Uie 
mouth of the harbor, between the small cove-Kersos and the Baie 
<le la For«t. The building fronts on the Place de la Croix near the 
Halle a la CriOe, where the daily auctions of the catcim of the fisher- 
men are held. It stands iu restricted grounds of about 2,250 sq. m., 
iiK lulling ^ small garden in front of the building with the tssidence 
of the assistant duoctor attache*! thereto, and the large vivier or 
lobster basin on its seaward side. - The building is a plain structure 
(8.7R by 30. m.) of nearly rectangular form, with massive gran|^ 
walls. Its .main axis runs nearly east and west and the working 
lalHiratories with one exception have a south exposure. The buildi^ 
stands immelliately upon the water front and ito basement is^ut 
1 m. almve ordinary high tide. It contains two flooie;‘the ujiper, 
^•l.u*n■d from the street, contains the laboratories, and library,,' and. 
till* lower, the_ aquaria and storerooms. . 

The entrance leads directly into the central laboratory room 
(7 .77 by 17.2 m. ) on the main floor, from which open the library, dark\ 
room, tool sliop, and the smaller private laboratories. About its* 
» nils arc the cabinets for the collections, and 1!he reagent and chemical 
I uplmards, table for paraflin oven and blast lamp, and a Fabie^ 
Doineigue rotation apparatus with hot-air motor for rearing larve. 
There are alw) three large dissecting tables (1 by 2 by 0.8 in. high) and 
a cement sink. Adjacent to this are the library (3.25 by 5.4 m.), 
the dark room (1.25 by 3.3 ni.), the tool shop, and from it open 
thn*e small laboratories and the corridor leading to four others and 
111 the well-stocked glassware room <3.3 By 4.35 m.). The private 
lulKiratories are 2.75 m. in length.and from 2.1 to 3.65 m. in width, 
containing from 4 to 10 sq. m. of floor space. They are all well 
lighted by single windows, and in 1909 were in part renovated and 
refinished in excellent fashion. They are supplied with fresh water 
Hiid gas, and have in some cases a work table (0.6 by 1.4 m.) fwing 
.the mndow, a sink of glazed fire clay and table of white tile, 
shelving of plate glass, ^d an abundance of compactly and con- 
vi*niently arranged, cupboards and cases of drawers. Sea water" 
and aquaria with circulation are provided only in the basement. 
One of the rooms is eqmpped with a chemical table and is daai goed 
especi^y for chemical work. The central laboratory and one . of 
the iHivate laboratories are heated by stoves for work in winter. 

In the baseinent are. located the aquarium room (7 by 9 m.) and 
three large granite reservoirs, the machine room and large storerooms, 
used in part at least for commercial, purposes. 


■ -'; ' ■ ' ’aWMettiAf 1»A*^ " 
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^ OT A 4<4ior8i^irer mmad md (or 

The 

»t^t S m. ill leagth «nd a of galvanlaed iron (6 cm. 
OT^e A^ter) terminating in a perforated noazle in one of the 

^rals of 4 cm. Cocks and valves are of brass. The aquaria are 
spf»y “«* heve vertical standpipes with surface 

The water is delivered from the pump bto the cornmnnicatine 
rw^irs, three in number, located in the basement at an- elevation 

IR reservoirs have walls of granite 

18 mn. thick li^d up in cement, are of irregular form, and have a 
tot^ caP««t^f about 60 cu. m. There is but little seepage through 
Aw walls. The pumping plant is supplemented by an " aeromoto* ’ 

T^rniJl, with brass plunger pump, Aawing its water from the basin 
Of tne vivier. 

® *>y ^dows, 

i^ach of which are placed two. of the aquaria. Upon the floor is a 

ft>or bwin (2 by 3.2 m. and 0.5 m. in depth) with walls of granite 
slabs 14 cm. thick. Along the southern and western walls there is 

^ * “• deep with cement walls 
13 cm. thick) divided by adjustable partitions of wood or by granite 
walls. In this room are located also seven aquaria (PI. XXII A) 
^ with copper frames set on bases made of marble slabs 3 cm. thick’ 
Tliere are two 1 by 0.6 m. and 0.2 m. deep, two 1 by 0.4 and 0.4 m' 
deep, two 1 26 by 0.7 and 0.4 m. deep, and one 0.5 by 0.5 and 0.2 m. 
deep. All have plate-glass sides 1 cm. thick. 

The aquarium room is also pravided with a Fabm-Domergue 
hatching apparatus equipped with small hot-air motor, dri^ng six 
rota^ three m glass jars 35 cm. wide and 36 cm. deep, and three 

h«iT?T “■ T"*"” 7-5 *>y 0.4 m. and 0.4 m. deep, with wooden 
bam and copper frame with plate-glass sides. 

and ^th glass ware, chemicals 

" XllT- microscopes, one 

^whioh IS a Mgh-grade Zeiss^md tWo Zeiss-Oreenough instnimenfs. 

' . gere 18 also a Minot rotary microtome and several paraflin ovens, 
^re 18 little equipment for physiological or chemical work, and as 
(^equate wpply of aquaria or special provision for the purity 
bf^^ sea water for experimental work. ^ 

® aquariuin wiA white background and 
' ■ veltica! stands for photograpKipf living 

difft redm for phctograpWo woA. ^ 

station ban a sroll coUeiJtibfi of the local fauna, principally 

“u 7\® obntains. about 2,000 volumes, 

^ ainly zoological, including eqiedally works on il^iea and flsh 
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^ * mimbw irf French serisic and reports of expeditions, 
Uie dhaOenfftr reports, etc. t~- i 

?“ eq^ent of the station itself includes a wooden 

motor ^at, the Sardine, of 11 tons, 12 m. long, 1.9 m. wide, with a 
draft of 1.8 m. Ithas a25-ho(8epo^rpetrol motor, and is equipped 
also with mast and sail. It is provided with dredges for bottom col- 
iMti^ and nets for pelagic fishing. Thera is also a small saUboat, 
^ C<^, of li tons, 4.7 m. long and 1.7 m. wide, and two smaU 
Mats for Ame and harbor work, with the usual equipment of trawls 
dredges, seines, nets, lobster and fish traps, and baskets. 

The stotum is fortunate in having the use for work at sea and in 
de^ water of the fineries inspection boat Pe«reZ, with headquarters 
at ^ncarneau. This is a steel steamer of 120 tons, schooner-rigged, 
with two mMts and 400-horsepower engines, carrying a captain and . 
crew of eight men and having berths for four scientists. It has no 

special laboratory. There is a steam winch of 1,600 kilos for dredrine 

etc., canpng 2,800 m. ofgalvanised steel cable 12 mm. in dia^^. 
It IS quipped with a Befloc sounding machine, with 1,000 meters of 
wunding wire and a LegOr bottom sampler, Negretti-Zambra revers- 
ing thermometers, Richaid water bottle, the large Richard plankton 
net, otter trawl and nets and fish traps. 

A unique feature pf tlm equipment of the Concarneau station is the 
large vivw, a group of large culture basins (PI. XXI, B) extending 
seaward from the south face of the laboratory. The shore has been 
excavat^ md the sea front of the basin extends to low-tide level. 
The viTier is surrounded by a massive outer wall of granite whose 
lower part 18 1 .8 m. thick and 4 m. high. Upon this rises a protecting 
wall 2 to 2.4 m. above hi^-water level, to prevent damage to the 
basins by the storms to which it ia exposed. The vivier, which 
contams about 1,350 sq. m., is subdivided into eight basins of dif- 
fennt nzes separated by partition walls of granite 0.9 to 1 .4 m. wide 
whora tops serve as ^alks about the’vivier. The open spaces are in 
part sheltered from the direct rays of the sun by loosely laid wooden 
Mvera. The vivier connects directly with the sea by a gate adjusted 
by lever md screw to regulate the mflow and outflow of tidal waters. 
Qratmgs in the partition walls permit the free circulation of the water 
betwMn the several basiiih of the vivier. The basins were origi- 
Mlly mtended for use in piscieultuie, and especially in lobster culture, 
^ey seiwe at present as storage basins for fish used in obtaining ova 
tor hatomng experiments and for storage of matofial obtained on 
MUecting expeditions. A very, considerable quantity of.the nomuj 
J^ra fauna develops tqwn the rocky boAtmh and walls erf these 
basm and is thus readUy acpessible under aU conditiohs of weather 
to the naturalists at the station. ' ' 
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The station ^ has under ite control on the Isles Gl&iau, three 
hours journey by sea, a now dismantled fort which provides a field 

«“ ““««»« Md. m i„ 

9® ®o“‘ at l^ncameau is rocky and much broken into fissures 
j submerged rocks. It is constituted of a 

dionte md of ^hists, with occasional stretches of white sili- 
cepiw The adjacent ocean bottom is generally rocky often 

cove^ with the debris of calcareous algss {LitUOum^)! Mud 

the Bay of Xncameau 

^ 12 to 15 m on the average, while between the coast and ^e Isle de 
Ql&iau, 10 miles to sea, depths of 26 to 30 m. are reached, diversified 
by many stretches of rocky bottom. 

By virtue of its relation to the Gulf Stream the climate at Con- 
^eau m wmter is mUd, the temperature rarely falling to freeX, 
^mt, but m summer it rises to 32» to 35<> C. The mean temperati^ 
of the sea water varies from 9» C. in December to 18° in July,^d the 
^ity IS practwally that of normal Atlantic water. The Iwation of 
the station on the open coast, the relative absence of sewage contami- 
^tion, and the extensive movement of tidal waters makL available 
at Concameau water of exceptional purity 

. iSf •”<1 ‘I'O tide, iMure 

We. The t des, with a great amplitude at spring, make access^lX 
the Aore ^Hector ^de stretches of rich colleSk grounTsXund" 

accessible at . 

anc^eau is that characteristic of rocky Imttoms. It is especiaUy 
nch m cmlenterat^ moUusks, gephyreans, biyozoans, and^sta^ 

I The^^te® beds on the Isle de G16nau are reputed to be the 

cra^°?P 7® A '*'*'® ^r lobsters, 
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biological station of ROSCOFP (PINISTgRE), PRANCE. 


(Labontoiiv Lacase-Duthlers.) 


wSrS’ftT ^ *oologie via IScult4 de. lienee, de I’Ua 

W de PW., Uboretoire de Zoologie. U ^rbonne, Rui.. At lUecoff, iy 

«>nf«renc«., Uboratoire de Zoologi. 
“• *;• VI4. «wi A. de Beaudwiap, Uboratoire de Zoologie, U So, 
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II. 0. 8chl«gel, «tttch4 »u service scientifique d«« pMes 

Aariatantprepwator, M.HJCorie, lUwcoff. ' 

Telegraph addreaa: Laboiatoire, Roacoff. . 

In addition, a captain, machiniat, aailor, and a houaekeeper. 

“Oa chercherait en vain, je crois, sur nos cdtes une position plus 
favorable.*'— Lacaze-Duthiers, 1877. 

Founded in 1872 on a subsidy of 3,000 francs per annum from the . ^ 

ministry of public instruction by Henri Lacaze-Duthiers, profe^r at 
the Sorboime, one of the most famous of the zoologists of France in 
the past century, noted for his wide knowledge of the fauna of the 
several coasts of France and northern Africa and for his many mono- 
graphs on marine animals, the station at Roscoff was at first mtendfed 
only to be a temporary affair, a stopping place for an itinerant station 
which should move about the coasts of France. The difficulties and 
limitations of this plan and the marvelous resources of the location 
at Roscoff led the fomder to advocate a permanent station at that 
pl^e. Accordingly, in 1876 the rented quarters were abandoned and 
a house with a large garden near the water front vis h vis to thd lie 
de Batz, which forms a protection against storms from the north 
was purchased by the ministry for the station, and the institutioii 
was desipiated as the “Laboratoire de zoologie exp4rimentale.” 

The dirwtor was fortunate in securing early in the ’Eistoiy of the 
station the services of Ch. Marty, a naturalist fisherman/ whose skill 
as coUector, wide knowledge of the local fauna, and genial character 
endeared him to a generation of investigators. * * 

In 1881 the station was formally annexed to the Sorbonne', and in 
the interval between 1878 and 1881 its equipment increased by the 
gift of a boat, the Dentalium, from the French Association for the 
Advancement of Science, by the constmction of a reservation or 
manne park on the south shore of the lie Verte in front of the lab- , 
oratory and of the large vivier or basin adjacent to the station * 

and the beginning of the aquarium building with special laboratorv 

rooms. 


In the interval between 1881 and 1891 the station graduaUy, ao- 
quir^ an adj^nt property, the communal primary school building, 
the site of the batteiy de la Croix from the war department and several 
private holdings separating the laboratory from the sea, thus provid- 
ng the present ample groimds and unimpeded access to a consider- 
able extent of the, water front, and mal^ possible the union of the 
series of structures in one connected establishment and the erection * 

. . h 1900, uponith^ dea^h of the founder of the station, his pupil 

to<rferm«y3rea^;;^«8^ .. 
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was renovated, a new modem buildmg constructed on the site of the 
old aquarium and laboratory, the number of research rci>ms increased 
to thirty-eight, the circulating system extended and faiproved, and 
the vivier modified ai^d strengthened. TTiese veiy c6nsiderable im- 
provements in the equipment of the station were nmde possible by 
private subscriptions amounting to over 60,000 fran®. Of this sum 
Professor Chalon (Nanjur, Belgium) gave 30,000 francs, in addition 
to his replanting the garden with semitropical plants, Prince Roland 
Bonaparte 8,000, the Prince of Monaco 5,Q00, Amis de I’Universitfi 
6,500, Baron Ed. Rothschild 5,000, Baron A. Rothschild 3,000, and 
othfr friends 7,150 francs. 

Hie system of free tables, followed during the first *thirty-seve’' 
years of the life of the station, was abandoned and the plan of rental 
at a fixed annual charge of 1,500 francs was adopted. The budget 
from the State was also increased by an annual grant of 10,000 francs. 
It is hoped that with the income thus available a station may be 
maintained entirely adequate to the demands which the twentieth 
century imposes upon those who seek to extend the horizon of knowl- 
edge in the field of marine r esearch. 

The laboratory at Roscoff is an annex of the faculty of sciences of 
the university at Paris and has always been connected with the 
chair of zoology at the Sorbonne. Its director is appointed directly 
by the minister of public instruction. There is no administrative 
council, the director being responsible to the minister through the 
dean and rector of the university. The staff is appointed by the 
director; a resident naturalist attached to the scientific service of the 
marine fisheries, is, however, detailed by the minister of the marine 
for service at Roscoff. 

The station is at present in a period of transition from the system 
of free to that of rented tables, so that any statement of iM'income is 
necessarily incomplete and of its expenditures impossible. The st a- 
tion receives r ^larly through the University of 'Paris an annual 
grant of 6,000 francs. Beginning with 1909 an additional sum of 
10,000 francs is granted annually from htate funds. From the minis- 
try of the marine a sum of 3,500 francs is received each year in 
return for the work done and facilities furnished by the station to 
the scientific service of the fisheries. The salaries (6,300 francs) of 
the resident naturalist, assistant pr6parateur, and housekeeper are' 
paid frqm the budget of the State. The other members of the per- 
sonnel are members of the staff of tift University of Paris and rec^ve 
no additional salary for their servilies' at the station. There ai . 
tWMity-four tables available for rental. Prince Roland Bonaparte, 
Prince Albert I of Monaco, the Swiss and Russian Govemihents, and 
the Academy of Sciences at Berlin have each subscribed for one table, 
end negotiations ar® in progress for the rental of others. 
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Of the funds thus received from these various sources about 4>000 
fraAcs are paid for labor continuously employed, 5,000 francs is 
assigned to the library and the balance for improvements and 
up-keep. 

The station at Rosooff provides both for elementary and advanced 
instruction and for research. Elementary instruction is offered to 
univeieity students and qualified persons in the summer from July 1 
to September. It consists <rf daily lectures and laboratory exer- 
cises on available material. The afternoons aie left free for volun- 
tary work and excursions. Advanced instruction intended for 
students begiiming research is also offered from August 1 to October 1. 
It consists principally of thi technique of investigation. No fee is* 
charged for these courses of instruction, and they are open td -i^l 
properly qualified persons desiring seriously to undertake the work. 
The room and equipment available for this function of. the station 
are limited, the elementary laboratoiy accommodating but eighteen 
students. 

A series of conferences or public lectures are given each summer 
by visiting naturalists and the staff on subjects related to their re- 
search. Theso are open to students and to the public. The aquaAim 
is not, however, open to the public for exhibition purposes. 

The main function of the laboratoiy is research, and to this end it 
is equipped and maintained. Its laboratories are opened to all 
investigators oh written application to Prof. Yves Delage^ director, 
k la Sorbonne, Paris, stating the date of arrival, the period of stay, 
.and whether or not lodgings are desired at the station. The labora- 
tory furnishes to those whose admission is authorized a separate 
•private laboratoiy equipped, with microtome, paraffin* oveli, reagents 
(limited in the case of expensive reagents), glassware, etc.; supplies 
the ammals which can not be collected by the worker himself; pro- 
vides" an aquarium in the large aquarium hall with running water 
Tor the exclusive use of the investigator and permits the use of the 
oats for coUectmg excursions. Persons desiring to lodge in the 
ation are provided grariiitously with a furnished bedrooih. . Teii 
francs per month is charged for service. I'he numW of rtwms is 
limited and the privilege of occupying one can not be guaranteed. 

The station has thirteen free tables and twenty-four for which an 
annual rental of 1,600 francs is charged. A copy of the *'R5gIement 
du Laboratoire*' is ^ent on application. 

The investigators at the station are, free to pursue whatever re- 
searches they cboose and to publish their results as they^wish. They 
are requested to leave named material, when feasible, for the ooUeo-* 
tions and to assist in the series of public lectures, but neither service 
is obligatoiy . They are expected to furnish their own microscope 
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ttid aocessoriea. By previous arrangement collections for. labors' 
t^;and museum purposes as weU as for research may bo made 
chaiges beingmade ottly for the cost of fluids, containers, and packing! 

The Roscofl station is opeu throughout the .whole year. It is most 
frequented, however, during May-October, the abundant rains and 
not infrequent storms of the wkktef season interfering somewhat with 
^rk in the field. Several of the laboratories are provided with heat- 
ing facilities for use when needed in the colder mouths. Roscoff is ito 
longer whoUy a provincial village, and comfortable quartere at rea- 
sonable prices inay be secured at several of the numerous hotels adja- 
cent to the station. The foreigner will find much to interest him in 
the quaint life of the villi^ and of other towns in the province of 
Brittany, should need for diversion in the close application to research 
arise. 

The station -from iti foundation has been deservedly popular. 
During 1908 oyer one hundred persons were in attendance as students 
or investigators. Although its clientele is largely drawn from French 
universities, it is frequented also by naturalists from England, Switz- 
erland, Belgium, Holland, Russia, and Germany, and several Ameri- 
can investigators have enjoyed its privileges for research. 

The station maintains throughout the year a supply department for 
rarnishing living and prederved animals and sea water for research and 
mstruction. The shipments are largely made by parcels post and bv 
courtesy are extended not only to French institutions and investiga- 
tors, but also to those of other lands. From 1 ,000 to 1 ,200 parcels are 
sent annually. No charge is made for the animals or labor. The 
^ipient bears merely the expense of fluids, containers, and shipping. 
This seryire makes it possible to provide' classes in the higher institu- 
tions of learning in France with living material of many marine forms 
for class use and adds greatly to the efficiency of instruction in these 
subjects. A copy of the regulations regarding this service is sent on 
application. 

The R^oll station has no immediate relation to the fisheries 
l»yond affording facilities to the attach4 of the scientific service of 
the marme fisheries for carrying on his investigations. Neither does 
it have any programme of investigation for its staff, save only the 
faunistic researches of the fisheries naturalist. 

The ma^ificent series of faunistic, systematic, morphological, and 
^bryological monographs, which have been published in the Ar- 
chive de Zoologie pxt>4rimeDtale et g4n4rale,” started in 1872 by the 
foimder of th# statidns at Roscoff and at Banyiib, attests the extent 
md value of the research carried on in these-two leading stations of 
Wance by the individual investigators whose Vork has been facili- 
tated or made possible by these instituti^ 
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Tho RoecofF rt«tion publishes st present do Snies of its own, but 
tlte plan of issuinj^ a periodicalurunder consideration. 

RoscolT is a fishing village.on the north coast of Brittany, the centw 
of a considerable local 'fisheiy, especially of lobsters and crayfish 
(Palinurus), and a port to which large quantities of Palinurvt refoU^ 
are brought from the Senegal coast for preparation for the Paris mar- 
kot. It is growing in importance as a residence summer resort for 
. Parisian families, but still preserves its picturesque and unspoiled sim- 
plicity. The station is located near the head of the promontory which 
projects toward the Isle de Batz. It is about ten minutes’ walk from 
the local railway station. The buildings front upgn the Place de 
rKglise adjacent to, the, .picturesque old church of Notre Dame .du 
(’roi.x Betz and to the west open u|wn the Promenade du Ville along 
the shore: The groumls are extensive, occupy^ about 6,000 *j. m. 
of land extending along the water front for a distance of about 80 m. 
and projecting seaward in a large vivier. The buildings of the station 
represent the accretions of forty years and include not only the new 
modem laboratory erected in 1909, but at least five more or less 
ancient dwellings in the style of the “renaissance Bretagne” of the 
lieginning of the seventmnth century, which have been converted to the 
^ u.^.s of the institutionj The buildings are separated from the strand 
Iw(' a narrow terrace 5 to 1 0 m'. wi<lo and stand 1 to 2 m. above high tide. 

B They are arranged (PI. XXIII, B, and text figure 7) upop two sides 
of the walled garden (PI. XXIV, ^), the new laboratory (10 by 55 m.) 
forming a wing running nearly east and west, joining at its eastern end 
the row of older buildings, which run at right angles to it southward 

I for a distknee of 65 m.. This older wing includes five connected houses 

front ing upon the Place de I’figlise. The new laboratory is two stories 
in height and the older buildings two or three. Adjacent to the comer 
of the two wings is a largo reservoir (7 by 30 m:) with a laboratory 
beneath (%, 7, ^), standing upon the foundations of the old battery 
of La Croix. The station thus possesses about 2,500 sq. m. of floor 
space in its various buildings. 

The first building at the southern end of the eastern wing is the 
Ijeeper^s lodge (L, fig. 7) and that at the porthern end is in part (F) 
tlie residence of the director and in part on the ground floor, inyjhme 
room (/)), and tool sliop (E), The intervening buildings, three in 
number, contain on the ground floor % seriee of rooms, the first of 
which ( JT) h the general liiboratoix (7 by 7 m.) used for elementary 
mst^ction. This is abundantly lighted by its two glazed sides and 
has table ^oihmodationa for eighteen students. It is furnished with 
an oval central* table of Reenforced concrete (1.2 by 2.3 and 0.95 m. 
h^h) with concave top and rai^ lip and a sink (0;5 by 1.6 m.) of 
the same material. It is adorned with a btiat of the founder of the 
! 465040-^ull. 4-10—^ 
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s^on, Prof. H. Licaao-Ehithiere, a replica of the bronze given to the 
Sorbonne by th6 faculty of the University of Barcelona. From this 
room a corridor leads along the rear of a series of seven rooms eatdt 
approximately 4.5 by 5 m., serving as the lalwratory {K) of the pr4- 
paratour, physiological laboratories (/ and C), storeniom fi>rchen;icals. 



Tio. plan of ground door of sUtfon buUdlngs at Rosoofl: vivler; S.oquarluin room; C, 

taboratoriw; D, ea*lae room; £, mMfaine »hop; F, director’s residence; O. chemical labora- 
tory; fl,gh^wj^aadrM«ente; /.physiological Uboratory; /.room for soolojlcal psychology; 
students to^ratorles; L, keeper's lodge; i/.vesUbule and stairwell; V, laboratory of 
i; ««n: «. ®e«-*»t«r mserroir; E, conduit lor se.' 

SitowQ *J.«nya«l,ator.’ labor.- 


fluents, and glassware (H)> private laboratories (O, 0), and chemical 
Jabdratoty (G). The chemicd laboratory contains a chemical hood, 
furnace, firecision balances, chemical worktable, and a tfle table and 
rittk. It was quipped for the laboratory by the society of. ' ‘ Friends 
of the Univereity’’ at Paris. 
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DENS OF The station WITH THE NEW LABOI^ATO«Y 
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m laboratories io thia part of the biiildinir m mmerallir nm^vurf 

I *5® “®o“d story of this wing, abore the general laboratorv n a 
^ ( by 7 m.) w^ligbted collfcction room containing glased 
bition cases and lockers for the aoolodcal bofanJ^^j ^ • i 
coUections iUustratiye of the natu^ ^tl hSt^rtJ 
^ this is rire library (3.5 by 7 m.). The 

oratrt*^* slwve contain the eighteen chambers for students at ihe lab- 
orj-ory which are simply but adequately furnished. ' 

Ihe two projecting towers o# the irWen side nf fKlo »;» i xl 

b»adi,« th, hrii»idf,ui^ 

stones, while in the two small win£s on the oTonnd*^w% / 

room W) a^«d to nwnilton of th« " Ii»t!6ifSi,ij Wi*SoSI™” 

Th. now mng (lo b, M m.), oMitoly nconotnictod in l<no wi.lT 
Si^to ftojog „d toon/otood oonototo^ ,d|,, S;r«d IS? 

n?'S “f 

^.vd, torn. . to.,;.: oT?X‘‘«S".rl •S.* '!*""” y» ‘r- 

«iiw»„.„„to..d,.tof.do.l. wia, 

(P^lrbw h““i ■* the t«klb toom 

( , 3.6 by 4 m.) and the two dark rooms (0, O, 2 66 bv 3 7 m ^ 

aquanum haU (B), the main entrance ( Wfr^im the gi^en «d 

^ o.« to. 4b) lit 

shelving in each room ParHH™ « 1 8 m Jmear measure of 

ce^jUy loosed 
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moixxHOAL esAjmvB or nmon. 



Tlie eeilin|B an 3;3’ m. hij^- ibd Tentilation is provided by trenaom 
window's into theeorridor and a swinging sash in the vHndow. Neariy 
the entire front of each rooin ^ove the table is glazed^, the.sash (J) 
measurii^ 2 by 3 m. with iron frame work and panes 35 by 50 with a 
central pane at the level of the table 75 by 100 cm. for microscopical 
purposes. The floopi of the rooms and of the corridors are of porphy- 
rolithe or “wood-stone" in red tone with dark-brown border. This 
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WiQ. 8.-Ftttlii0i of ittv^lcBton^m, Roocofl station: A , table with Unoleom top; S, link; C^oement 
aqnariuin tables; X), •hetTing above table w door; E, eleoMe sockets (one abovs table I); 0 , 
salt-water taps; H, fresh- water tap; J, movable table; J, wln<low with laiye central assb* 

n a water and flle^roof compound laid directly on the ceihent imd 
iapp^ iipon the base of the walb to a he^ht of 8 cm. It makes an 
ide^ floor for a laboratory, being easily cleaned, dustlees, waterproof, 
subtly elairtiic, and hot so cold as cement. / * 

The rooms are;.simply furnished (fig. 8) with a sink table {(T) of 
reenforced concrete (6 cin. thick) on one side (0.55 by 3.9 m. and 0.72 
sloping to the 9isk (B, 0.5 m. long) near the front of the room. 
iTh* tobW W » 
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(H) trmh water. AorosB the window and at one aide of the room an 
shelf tables M) of wood covered with linoleum (0.66 m. wide and a 
total length oi 6.3 m. and 0.72 m..high) affording about 3.6 aq. m. of- 
table space. There is also a central writing table (/, 0.8 by 1 m.), 
a cupboard (i?, 0.36 by 1.26 m.), and 6.3 m. of shriving (2>). The 
roonns are lighted by electricity, having a central droplif^t and desk 
lamp and two side socketo (F) at the microecopioat table for eleotrio 
thermostat and hot plate. 

The station possesses an additional aquarium room (7 by 7 m.) and 
adjacent laboratory (6 by 7 m.) for experimental embiyology, the 
private laboratory of the director, in the building beneath the large 

reservoirs (fig. 7, C). 

The pumping plant of the. Roscoff station is an 8-horeepower 
electric motor attached to a Durnont (Paris) centrifugal pump of 
brass, making 1,400 revolutions per minute, with an inlet of 46 and 
an outlet of 66 mm. The sea pipe and mains to the reservoirs are 
made of cast-iron pipe (8 cm. inside diameter) of the system “joint 
petit ” (see La Harpe, “ Notes and Formules de I’Rnginieur, etc.,” 16th 
ed., 1907, p. 434), whidi perihits the removal of any section without * 
disturbii^ adja^nt parts. The pipe is asphalted and has rubber 
paclfing in the joints. The sea pipe is about 20 m. in length, endings 
in a perforated globe in the vivier. The water is pumped to two 
reservoirs. Oiie supplying the aquarium hall and the lower floor of 
the laboratory is placed in part on the granite foundations of a farmer 
battery adjacent to the station. This reservoir is of reenforced con- 
crete 7 by 30 m. and 1.6 m. dmp,'Vith a capacity of 130'cu. m., with 
walls,’ floor, and roof 15 cm. thick. It is di'vidpd into three independ- 
ent compartments, each, vpth its owm open ventilator (0.6-by 0.6 m.) 
and flushing pipes. The water is delivered from the pump into a 
cement channel on the roof (0.3 by 0.3 by 7.6 m.), discharging into 
tile three compartmentl. . • 

The second reservoir is placed on the roof of the lower building 
above the machine room. It is also of reenforced concrete and 
meaBures.6.4 by 1 1 .8 m., with a depth of 1 .2 m., walls.15 cm. thick, ant^f 
a oapadity of about 66 cu. m. It supplies the laboratories on th^*^ 
second floor and is connected with the lower reservoir: The. dis- 
tributing mains are of 6 cm. .(oujside diameter) soft-lead pipe, 
laterals of 4 and terminals of 2.6 cm. The cocks in the pipe are of 
brass. The outflow is regulated by hard-mbher cocks fasteiied with • 
rubber packing m the ends of the lead . pipe, provided with reihoyable. 
threaded tii» of hard rubber, with orificte 0.6 to 2 mm. iii diametei- bent ' i 
at an angle of 46®, The jet is diachatged at a height of 10 to 20 Om. 
above the aquarium into a glAss ipr, whoedoverflow is practically 
free from the air bubbles, clitied down, by the jet. The aquaria*hre 
df^ed by vertical standpipee of g|^ jet ih cenhjUy idchi^ oi^ 
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from the aqu^ is carried by rubber and 

diuIer^S ■?' T^'" ^Vj^ot^s the wall, which in turn 

driireiB Ae outflow to the floor t^. The floor tanks dischanre 
mto cast-TOu pip« m channeb inW TWr^water^ 

• passed but onM through the sysSnJI^^ ^ 

fl<w tanks, each i^uanuin ha^itJS cimiiSfim? ^ 

aU^fendeffor the pun,osesof scientific 
“•* f” arranged for exhibition purposes. There are 
orty-fow se^a^ tknks placed in the large aquarium haU> (10 by 

b^antly lighted by wmdows which completely fiU the whole walls 
Sbir“ above tlXlir'pf thra^^a^:;!!; 

^ “ »‘®«J^t*>*8d%^he white Jills and 

•“ ^ purposes, of observation. To 

wvent the deletonous effect of excess of light upon oiganisms in 
the aquana, wooden covers are provided and adjujtablewreens for 
thewmdoTO are arranged along the south >all. Certain aquaria 
ara^mpletely incloseid in opaque shelters (PI. XXV, B.) 

♦»Inf are of various ^ and proportions. There are 

om ““ T“v‘® V®?®® * ^-2 “• “«* 0-9* “• high and 13 

for over twent^five yearn 
with^^signs of detenoration. These aquaria stahd with their^ends 
toward the ^dow (PI. XXV, B). Between the granite tabl Jthero 

“• ® supported by 

^aU brMkets on which s^nd aquaria with their long facL towarf 

^^A 1**“®*^ uprights of angle iron (2 by 2 

?Io T;r? ^ The tall aquaria 

(40 ^.) ,^4 the longer ones (133 cm.) have a top frame also either 
of adjustable r^ of iron or of smaU angle iron (1.6 by 1.5) fwteued 

12 ^'thi^ "e of plate glass 0.8 W • 

rlk ’ ®^ “ common putty with the inneir angles' filled With 

idth*i^nhT“ ' vdth glass strips, and the^ole varnished 

'®^ ‘*‘® (measurement in -centi- 

^ Dimentioru<^ob$erv<Uwhaqu^atSo^ 
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A. INTERIOR OF Tf<E’AQUARiUM ROOM. SHOWING WORK TABLES. FLOOR TANK. AND AQUARIA. 
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The floor .of the ^aquarium hall contains taro centrally located floof 
^nlffl, 3 by 6 m., with rounded endq *(P1. XXV, with walls of 
. granite, 33 cm. high. The water is mamtained at a depth of about 
20 cm. and comes from the small aquaria. They also have an inde- 
pendent supply to be used when any of the small aquaria contain 
contamnated water or are used for experiment with poisonous > 
materials; These tanks.serve for the slorage of a great variety of 
ammals.' The floor of the aquarium hall h^ peripheral channek 10 
cm. wide and 16 deep covered with removable boards, with cross 
channels 20 and 30 cm. in ^dth. These serve to esrry the waste 
pipes which are thus easily accessible, and also to receive and cany 
of! any accidental overflow and the wa^,er used in cleaning ;the floor. 

In the r6om beneath the large reservoir is an aquarium used % 
Professor Delage in his famous experiments in rearing sei^urchin 
larvsB parthenogenetically -'product by thq use of CO,. These' 
^^ria stand on a U-shaped table of isenfdrced concrete 07 m 
^d« and 12 cm. thick and O.fl to 0.95 m. high. It carries 13 aquaria 
(0.5 by 1 ni.'), joined in one circulating system, 15 cm. deep at the 
upper an^ 29 at the lower end. They arc separated by cement 
partitions 7 cm. tiuok, and the side of each is formed by two palies 
^ cm. ISng and 15 to 30 cm; high, according to its location, cement 
posts 7 by 7 cm. standinlmidway on eacl^-side. The windows of 
the room have adjustable'woodelrsbuttem to reduce' the light. ‘ 

The station at Rosco'ff has a superb equipment for the collecUbb 
and study of living animals under the natural conditions of their 
usual environment. It consists on the one hand of a large vivier pr 
shore aquanum, accessible under all conditions of weather and tide 
absolutely protected-from destruction, and provided with adequate 
means of change of water uqder satisfactory conditions. This arti- 
, facial preserve is supplemented on the other hand by a Aatufal park 
on the adjacent shore, under the control of the station, whem. the 

fauna niay be allowed tp develop undisturbed except as needed by 
the station. • / 

The virier of the station (PI. XXIV, B) is spbdally mri^Iiged fof 
biolopcal purposes. ,It seiwes as a reservoir from which the wattr 
for the station is pumpejl and as a storage basiji for large animals 
and for animals under culture or observation. It is a square 
(about 36 by 36 m.) with rounded outer comers jutting from the 
shore seaward, containing nearly 1,000 sq, in. bf surface. A hehvy 
wa^I^of mammy 4 m. thick at the base foiine its outer boundary. On 
the mror^ffl^ of this w^ is a reenforced concrete platform 4. m. wide 
suppprtirf by pmars of the name matbfi^l. The faces, between the v 
piuars are closed above'^the water level by doonof tarred plantimr^^^-~-.~ 
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The bottom of the vivier is made of concrete, and slopes from the 
_ nyu-gin s (3 . 5 m.) to the gate (4 m.), facilitating the cleaning when 
- insunng the retention of the water at times of low tide 

. From the vmw a cement conduit (fig. 7, if) 0.8 m. in diameter! 
extends seawaid for about IQO m. toiTpoint neaV low-tide level By 
^eans of thh. the vier can*be filled at high tide with pure sea water • 
rom the channel relatively free from shore contamination. The 
condifit 18 closed with an iroq gate regulated from the platform bv a 

1 P"!' « situated between the Isle Verte in front of'the 

labjatory and the vivier, at some distance from the island on a 

" set aside under the exclusive 
control of the station as a collectihg ground where continuous observa- 
Uons may be made on animals in a natural' habifat or where culture.s 
may ^ inducted. It is a rectangular area 26 by 60 m. inclosed in 
a waU of 1<^ ^mte rocks and cont’aining many rocky shelters for 
the protection of the fauna. 

• The i^ne equipmiqit of the Roscoff station includes a wooden 
cutter of 18 t^ the Pl^ (PI. XX'lV, B), with a 3-cylinder 30 
hompower Wolverine” motor for iuxiliary power. The boat is 
m m ong, 3.36 m. wide, has a draft of 1.7 m., and carries two masts 
with fuU n^iging for There is a c,>bin. 4.6 m. long forward with 

worktable and Utile, racks and a galvanized-iron live box amid- 
ships with free circulation to the outside. Circulation, is assured by 
the water for the motor-jackeit drawn from this well. The 
ifeng mnch IS on the starboard side geared to the motor forward * 
• a friction belt connects the gearing with the 

cable dnim on the port side of the engine room. The cable is passed 
through the deck forward between rollers on the prow. The*^el 
is dnven backward while dredging. The Pluteu, carries 320 m. of 
15 n^.galvam^-steel cable, and shorter lengths of smaUer sizes. 

The action also h^ two sailboats, the yawl Laura of 2 tons, 6.5 m 

^ ® “• rowboats. ‘ 

The field eqmpnjent mdudes a 10 m. and a 4 m.. beam trawl, a coral 

on the Hensen model, and smaU plankton nets for use at fuU speed. 

For (^ano^aphic work there is a MiU water bottle, a Leger bottom 
^pl^, and a reversing thermometer. For^bontinuous record of 
t^peratures b the channel about 860 in. from Ae laboratory there 
lanwtalled » Fourmoh self-registering thermomeW. ' A recepfacle of 

KbT^ ‘ cop- 

per tuU yfitli the rq^rmg apparatus in the laboratoiy. With this 

ITT i * continuous record of the tem'per- 

and to see at »glanoe.in*the laboratoiy at any time the teniMr- 
MWater^at: the field locadon.- 4 Fmunion self-register 

. - 1 . . . ■ 
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ing tidal gauge with a continuous record accessible at all timea in the 
laboratory is also installed at th^ station. ' . ■ 

The laboratory possesses an 4mple equipment of glassware and 
chemicals and a numl»r of pieces of physiological apjiaratus, the gift 
Richet, including a Verdin registering apparatus ana 
signal, a Marey myograph, and a Du Bois-Reymond electro-physi<^ 
logical appf^atus. Other instruments are supplied from the labora- \ 
lories of the Sorbonne m Paris as needed, not only for physiological \ 
work but also for morphological investigations, the damp wmter. * \ 
climate at Roscoff making it difficult to keep fine instruments at 
Roscoff continuously. The station kqeps at Roscoff, however, an 
equipment of microscopes, of dissecting lenses of Lacaze-Duthier’s v 
model and. several microtomes and brings for summer seasoUj June- 
October, a generous equipment from Paris. One of the older labora- 
tories is amply equipped for chemical work and one of the new ones 
is to be equipped by the -Prince of Monaco for oceanographic inve»- 
tigation.* A Fab^Domergue rotator apparatus mth hot-air motor ’ 
for rearingjarvse i.s ^Iso provided. 

The buildinp are lighted by electricity and the new laboratori^ 
are supplied withiresh and salt water and It is expected that gas will^ 
shortly be available in Roscoff. 


The library of the station is as yet undeveloped! It contains about 
_ . 2,000 numbers, coming in part from the library of Professor Lacaze-> 
Duthjer, moqtly monographs, special works, and reprints, but* it is to ! 
be largely increased in the near future. The museum is intended* to 
illustrate only the local fauna and flora. It includes'a well labeled - 
and mounted ^d well displayed collection of the marine life of the • 

, vicinity, qqite complete and carefully identified, often by specialists, 

the sponges by Topsent, ^pods and amphipods by Chevi^ux, 
echmoderms by Mortensen and H6rouard, nemeHeans by Oxner, 
pdanarians by Francolte, annelids by Pruvot, Fage, and Joyeux- 
^ Laffuie, bryozoans by Jolliet, parasitic copepods by Quidor, decapods 
by-Delage gastropods by Vasseur, Robert, thd Hecht, AmpAtneum 
by Vlds, lamelhb^anchs by Vasseur, cephalopods by Vasseur and 
Cwnus, ascidians by Pizon, and the fishes by' Marty, Guitel, and- 
MOreau. The collection of seaweeds is from the herbarium of 
Professors Chalon and Siderot -and contains about 600 sheets • 
and a number of microsroplical preptfatibns. A card catalogs ip* 
kept of the collectioiis, vyth notes on localities and authority for the 
. determination. ‘ " 

' The museum also captains an interesting collection of abnormalities, 
of sexual products , and larval forms, qn<^of materials representing- 
experimental work carried^ oh at -tRe station. ' 

^e environmental conditions at Roscoff are stoch as to tn*l~ sasilt # 
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gr^to And aohist afford » firm subetratum for great beda of Pueu« 
and ^mtnaria, and great stretches of ahjngiv beaches provide Ulva 
and ErUeromorpha tones, whUe in the deeper waters Zoatmi abounds 
ITie extreme diversification of the coast line, with the numerous bavs 
and promontones and many islands and jutting rocks, afford a sh6>e 
<w great ex^t and variety within a relatively short distance of the 
s^on. All conditions of rock, shingle, sand, and mud, each with 
Its ch^tenstio fauna and flora, are to bo found close at hand 

Added to this variety of shore is the fact of a wide tidal amplitude 
reaching 8 and exceptionally Si or 10 m. at spring and exposing to the 
8h<^ collector, without the aid of boat or dredge, vast expanses of 
wk and weeds with tide pools, mud and sand flats of infinite variety, 
^o coUwt^ grounds are, moreover, immediately accessible from the 
doors of the laboratory and tBe naturalist enjoys direct and easy 

****”i*Lfe™***®"*^ exceptional opportunities to observe its 
natural habitat. Owing to their extent there is, moreover, little 
danger of the ej^austion of the collecting grounds. 

pie adjacent region for a dbtance of 5 to 10 km. froiiTshore is 
wi^ the M m. hne. A limited region of 110 m". depth is foumi at 
a dutanre of 16 km., while the 100 m. line in general is 45 to 50 km. to 
the northwest. The bottom and pelagic fauna of deep water is there- 
fore not generally available at Roscoff and the plankton as a rule 
waives la^ neritic contributiofis. The fauna in general is quite 
sitndar to that of Plymouth. (See p. 163.) A full account of the local 
condiUons and the distribution of the local fauna wiU be found m the 
paper of Pruvot (1897). * , 

Temperatures yange from 4* to 5° C.^in winter'to 18° to 20° C in 
stiver. The winter climate at Roscoff is mUd, figs, camellias, 
palma, and i^largomums living in the open air, and freezing weather 
and snow being unusual. 

' The considerable movement of tidal water and the absence of large 
stoeams m the neighboihood insure nearly the normal salinity to 
the water at Roteoff, while the distance from laige citiea and the loca- 
tion of^e laboratoiy upon a promontoiy projecting some 5 kilo-- 
meters ^m tpe cout Ime remove the possibility of any considerable 
conta^ation. The water for the station is taken at highest tide 
once in two wm^ through the cement pipes.extending seaward 100 
m. from the. vivier. The impounding permits all suspended matter 
to sedim^t and ^e smooth cement floor is cleaned each time before 
^ttmg the fresh supply. The purity of the water supply at Ros- 
coff; is Aus noteworthy. 

pie* station at. Roscoff affords unusual attractions to naturalists 
wiahn^ wwk upon the uttoral and neritie fauna, to study living 
animala in their native habitat, to secure luge quantities of matei;ial, 
to. cMTj.cn deyelopmeotal <Hr,expeiimenta|i studies, wbrn aquitm 
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wth pure water supply are eeeential. ! A cordial welcome is extended 
to all foreign guests. 

literature: Lacaae-DutWers (1874,1877, 1881, 1891, 1898) Deaii 

Director, JPw(. Ed. Perrier, director of the Ifuaeum of Neturel Hiatory end nrofmor 
•aatomy, Muaeuin d'Hietoiie NetureUe, 87 kie Perie^ 

director, Dr. R. Anthony, 65, Rue do Buffoe, Peri*. Jenuery April end 
July-Ai^t et Seint-Veest-U-Hougue. Apni, epd 

. Superintendent, M. A. E. Melerd, 8ein^Ve*»trIe-Houitu* 

Oeptein ^d mechiniet. If. Ch. Liot, TsUbou. 

In addition, one aailor and one aervant. „ 

Telegraph addreae; Laboimtoire, Saint- Vaaa^la-kougue. 

The graniUc cdaet of Saint^Vaaet and ite vicinity witli it rich 
naturalisto to ite study. Prom the time 
(1831) when Audouin and H.pne-Edwards frequented Uiese-shoree 
m the sumjmer months, and ofrened temporary laboratories in hotels 
or fi^ermdn s cot^, to Uie present, a long lino of Ulustrious inves- 
patera. A; Mtln^Ed wards, Nordmann, Kefersteih, ClaparMe, Grube 
Brandt, Quatrefrag(« and many others from FVaice and foroign 
lands, haveaought these shores for the study of marine life. 

A permanmt station, here was not e8tablislied*?mtii »1881 when 
ujwn the wtition ^ jh^ professors at themtibpa^useum of Natural 
^tory the stetion at ^intrVaast was credtqd. by the minister of 
public i^tivction, and ftyif. Ed. Penier, a leader in the enterprise, 

develop it has been brought to a high state ofefficiencv. In 
this undertaking he him had the able services of M. Malard, formanv 
naturalist of Saint-Vasst and since 1906 the efficieni'- 
Md of Docter Anthony, the duector-adjoint, who has given much 

The director u apjminted by the minister ^f public instruction and 

other mepn^ of tlio s^ by him also, upon the nomination of 

has immediate charge of the 
^Uoh and 1^ m residence at SainteVaast for four months of the year 
The supermt^drat (cbef-de-travaux) is in continuous resideiM/ahd 
hte u^ediate chwge.of ^ Jnhowtories, aqparia, and ceUeetioua. 
m st^n to fortunate m ito patron-mechanician, M. Ch. Liot, to 
hose Imowlsidge of lof^conditions and courteous attw^on visitiiig 
^^tepw^ much. The^asaistant director makes annual 

the acientifio operatipna of the atatipn which is pub- 
behed m the || AnoAles dee SoieDoes Naturelles (Zool<^e)’\ ^ 
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The sUtioQ u attached directly and solely to the National Museum 
of Natural History at' Paris, of whose staff its diroctors are members' 
Its annual budget' is included in that of the National Museum of 
Natu^ History.from the ministry of public instruction, and consists 
^ in addition to the salariip of the director and assistant director,- whose 
" services are given mainly to the museum, of about 3,500 frahcs iw 
annum for salaries of resident-staff and subalterns', 4,170 francs for 
. upkeep and equipment, a variable sum (3,000 francs in 1908) from 
the ministry of the marine, an'd an annual allotment (2,000 francs 
in 1008) frem the ministiy of fine arte for maintenance and repaim of 
the building, a total (in 1908) of 12,770 francs. Qf the uiiassigned 
sum (7,170 francs) 5,170 francs are spent in maintenance.of the boats, - 
^uarium, grounds, lalsiratories, and collections, .1,000 franvs for 
instrumen tal and chemical su pplies,*and 600 francs for the library. 

Research is and has been the main objpciof Ihe-Saint-Vaast station. • 
Since the museum conducts no expunations for degrees, the labora- 
tonas are not inuch frequented, by students, but principally by in\t«- 
iigators including ifmny foreigners from Russia, Scandinavia, Ger- 
many, Switzerlaml, England, and Spain. Competent studente and 
-investigators, are admitted on application to the director without 
ch^. Investigators, are supplied with private laboratory, chem- 
icals, reagents, and glassware and material for research or the means 
of collection. Furnislied quairters are provided gratis witli a nominal 
chaiige of 5 francs per montli for service,, and board at the common ' 
mess hall for 3 francs per day. Large amounts of reagents and gln{«- 
ware are elided at cost. The station has four microscopes, wliich ' 
may be furnished to investigators on application in advance to the 

director. Collecting, except for commercial purposes, is free. Everw '' 

, one is free to work as he chooses and publish his results where Im will, 
but the director offers the "Annales des Sciences NaturelH’- J 
which he i$ editor , for suitable papera, and rfeum6 of-'^lpublislied 
work is to be furnished for inclusion in "the anfiiml report. No 
printed rules are igsued. * j/"* •- 

stetion conducts a biological supply department, furnishing 
living animals and plants at cOstot^tainers and shipping^d pre- 
par^ mat^al at cost of preparation. It is especially well situated 
for fun^^ marina slgm and sends large amounts to educational 
institutions and 'investigators. 

In addition to the individual researches of its staff the station con- 
duoto several lines of investigations; the first, because of i^ relation 
to ^ department of. the) marine, is a systeitaatic attack upon the 
preblem of hatching eggs and rearing the larve, especially 
toose of the turbot, timugh the critical stage. For. purpore 
hatehi^ devices of various types, storage ti^, sad improved 
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' bnedins aquaria- hare been inat^ed and various feeding metiiods 
tested with a view to bringing turbot hatching to a practical basis. 

A second line of investigation foUowed systematically is that of 
• anatomical researches upon . the . Oettuea and Pinnipedia. The 
extensive tidal flats and the extreme amplitude of the tides results in 
the frequent., stranding, of those marine mammals on the coast near 
the laboratory. The laboratory is accordingly Quipped with photo- 
graphic apparatus and special dissecting appliances for conducting 
these researches as />pportunity offers. The work pf the station in 
this field is supplemented by that of the museum at. Paris, where 
anatomical models are made from the dissections for exhibition. 

A third line of investigation is that of systematic plankton research 
c^ed on at regular intervals at the same locality near the station. 
The publications of specialists on .these collections will be reissued in a 
special volume on the “Etudes sur le Plankton de la Bale de la 
Hougue. ’’ The station issues no other publications. 

Saint-Vaast-de-la-Hougue ig a fishing Ullage on the eastern shore 
of the Manche Peninsul^, about eight hours from Paris, reached by. 
local train from V alognes, on the line to Cherbourg, or by steamer 
from'Le Havre. The station is located on the tie.Tatihou, oppo- 
site- the village of Saint-Vaast-la-Hougue, in extensive gronnds 
•Md numerous buildings originally used for hospital purposes. The 
island is- a mile from the village, being separated from the main- 
land by the passage known as the "Rhun,”- and is accessible at 
low tide on foot or by carriage from the mainland, but the station 
maintains a ferry- service for visitors, . by previous arrangement, 
from th^village quay, when tide permits, to the Island -with its 
motor book the Tictae, 

The islaiX contains about 27 hectares, of which a small part is 
included in the walled inclosure (200 m. square) of the station, 
which occupies its western part and controls a sindl part of the 
wratem coast with a small shelter harbor. The btiildings are, d>** 
tributed upon a level prairie, at ah el^ation of 7 m. above 
tide, and in conyrarnon with most statiws ereqted in iiarrow quai)^ 
tera.at. the seashore the station at Saint-Vaast is one of magnificent', 
distances. - . \ 

The establishment includes in all fourteen buildings, all but two 
of which, the hatchery and fish basins, are inclosed ryithin the iiiner 
wall (Pis. XXVI and XXVII) in an area 83 by 67 m. ' The buildings 
for the most p^ belonged to the former hospital erected for French 
soldiers retun^- from Maximilian’s Mexican campaign, but never 
used. Thby have been modified to meet the needs of ^ biological 
station and supplemented by new constructions for . water supply 
s^dfii^^ulture. The ■ buildings include a long storehouse (8.6 
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-SaS H “tablished a lai^, weU-lighted 

SaUe des di^ages, or sorting room (7.7 by 16 m.), with odiLent 
storeroom (3 by 7.7 m.), chemical laboratoiy (4.85 by 6 m ) glass- 

of the buildmg bemg still used as warehouse for storage. 

and ! “•>’ two stories 

-i 1 .; K ] laboratories, two of which (4.2 by 4 7 

and 4.15 by 4.15 m.) are devoted to experimental fish culture- 
one prpvtded with a Fabre-Domerge rotator and the other with a 
^ a^aratus devised by Doctor Anthony for hatchmg turbot 
eggs. Them is also upon this floor the laboratoiy (4.15 by 9 2 m ) 

%'oTZl o^n “"‘i r appropriated 

{6.05 by 4.W m.). , A centrally located helicoidal granite stairwav 

of mmarkable construction leads to the upper sto£s-the second 

containing eight rooms, four (each 4.2 by 4.2 m.) of Thirh “re 

^ctor. These rooms are intended to serve both as laboratories 
and^cdrooms, and are provided with simple but sufficient fumi- 
tern a laboratoiy teble, a sink with fresh water, a chemical table 
»<J“arium sink table (1.1 by 1.1 m. or 0 8 by 0 8 
m., with the comer cut back), with lead-lined tray 5 cm. deep and 
sal^ater supply. The four room, upon the ground floor^ave 
yimilar laboratory equipment. On the third floor are eight rooms 
TTTT ?. f«™«hed as bedrooms oLy The 

storeroom below (5 by 8 m.), and at the end of the lawn theSngS 
room, dining rcJom, and kitchen, rendered necessaly by the i2 
tion of the station upon an otherwise unoccupied island. Close at 
hand is a- stone structure of two stories, containing the resident 
and laboratoiy of the director. In the paddock to the north at 
some distance from the other buildings, are two long one-stor^ 
wooden buddii^, each 8.5 by^24 m., origmally intended as coZ 
tagion wards for cholera patients returning from Mexico The 
one to the ei«t serves as a museum and is fitted with muZm coZ 

Plates in Paris. The building to the 
w^t contauM the hbraiy (8.6 by 9.26 m.) and a large mm used 

fete r.'Jf* . “T' “ notisyot divid^ 

reserroir and the fish-culture plant, consisting of two o£toiy 
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r wooden bnUdingB, with thatch roof, a hatchery (7.6 by 7.6 m.), 
with Da^evig hatching apparatus and simple laboratory furniture! 
making it possible to use thd room as an overflow laboratory, and 
a covered tank house (6.5 by 19 m.) containing tlwee large tanks 
with masonry walls nearly a meter in thickness and a total capimity 
of about 300 cu. m. Turbot used in hatching exp^lKments are 
stored in these tanks. The residence of M. Ch, Liot, the captam 
and machinist, and two houses for servants are also found unon 
the grounds. ♦ 

The receiving rooms and the laboratory rooms are provided w^th 
stoves, grates, or oil heaters, and salt and fresh water are piped to 
all the laboratories, but there is no gas or electricity to be had on 
the island. 

The equipment of the laboratory with glassware and chemicals 
for morphological work is quite ample. The station possesses five 
student microscopes of good gr^e, a Zeiss-Greenough binocular, 
a rocking and a Minbt rotaiy microtome, paraflin oven, autoclave, 
Cogit bacteriological thermostat, centrifuge, precision balances, 
mercurj' pump, etc. There is also an excellent equipment for pho^ 
tographic work, including a camera for field work, a Zeiss appa- 
ratus, a stereoscope camera for microscopical work, and a suitable 
dark room. 

The library of the station contains about 2,500 volumes, including 
complete or partial sets of many French, serials and reports of expe- 
ditions, the Zoological Record, many monographs and papers. It 
is in regular receipt currently of a dozen periodicals. The libraiy 
is catalogued and systematically arranged. 

The collections are quite extensive, are well mounted and dis- 
played, and fully labeled. They represent the local littoral and 
bottom fauna. The annelids, mollusks, hydroids, fishes, and water 
birds ace well represented. 

The herbarium contains about 800 sheets, largely representing 
the local marine algae named by such eminent authorities ai 
Bomet, and Sauvageau. 


^ometers of Poulenc, Paquet, and of Thumeyssen, Richard revers- 
ing water bottle with Thumeyssen thermometer an electric li gh t 
and accumulator (Apparat Trouv6) for determining the transpar- 
ency of the/^ater, and a Thoulet bottom sampler.. 

The character of the marine equipment of the station i%^eter- 
mmed largely by the fact that the shoal waters of the nei^^hood 
necessitate the use of boats of light draft and do not call for extensive 
apparatus for their exploration. In 1907 and 1909 the laboratory 
secured two new boats, the Tietac; a motor boat 10.8 m. in length. 


- The equipment for hydrographic work includes an assortment of 
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2^ m. in mdth, ftnd 1 m. dra^, and an 18-honepower FonatA 

SJthfTtir* e^e,\giving a speed of 8 knots. The 

the ““*• ‘‘t?® »*a», has a closed cabin forwardof 

the engine, and cockpit which may be closed with canvi^ Shi 
cames a crew of 2 and 20 Dassenireiw A °he 

for dred^ or trawling. A seS boarl“J^ 
(7 m; long, 2.1 m. wide, 0.65 m. draft) ^h in sTn«i^ C<matula. 
is used for lighter work. The Son h« motor, 

;tkt;n:eZfi^^^^ 

1 storage and observation of living material ere 

0-8*hr0.3S'to 

Against the jnnor wall is a row of thirteen cement basins (50 bv 
50 cm and 26 cm. deep) with cement partitions 8 cr^iok a^d' 
plat^glass fronts 26 by 50 cm. and 1 cm. thick. These are .L f 

and, mud, Zostero ZaMortnmnton, etc., and one is provided with an 
pattern./ ^ey luo mounted on slabs (10 cm. thick) of black and of 

n cm.r.s'rrpi.s “'s T™. Mdt' pi':^ 
S;.T d r‘“ f “ ‘■j’ 2 ™- •■'<1 3^'thiii) 

comfir^ T-aliaped brass fastened to the top of tlie 

comer posts by L-^haped pieces of brass. The free angle of the T ' 

Jqu^i hlyeti^Sd b* ^ Theae‘ 

totalwidth of 3m., and a length of 6m. (Pi. XXVUI, S). the tiip 
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B: SORTING AQUARIUM TABLE. 
After pl]otogruphs by Doctor Anthony. 


AQUARIUM ROOM AT $T. VAAST 8TATIOP 
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w dished, forming a channel 16 cm. ^and is lined with cement. 
Tlii.^ table wrves for thej^urely sorting and washing of the contents 
of tlte dred^ or trawl, as a large shallow aquarium or ns a dianAcH ng 
trtblo for lai^e animals. ^ 

Tlio puniping plant housed in the machine room consists of a 
3-hor«‘power Gnome, petrol motor with a 5-horsepower B4nier hot- 
air niouir Hi reserve. Tliere. are two double .entrifugal jiumps of 
Dumont. ty lie of broiyw located « in. above level of the low-level 
wwMnr and 8 m. below the high-level one: There is also a Baume- 
I idul Windmill, with a 5.8 m. wheel and a niaxiimim force of 4 horse- ■ 
power, sjieciiilly geared, a 3-<-,ylinder plunger pump of bronze. The 
windinill has pmveil to be very elii- 
cient in operation and often meets 
tlio pumpinp demands of tlie la!>o- 
ratorA’. 

The .water is drawn from a sub- 
terranean cement reservoir 2 m. 
below: the surface (8 by 14 m. and 
3 m. ilecj), with a capacity of 270 I 
cu. in.), filled by a 20 cm. reenfori'ed ^ 
conrn»ie conduit nmniiif; 100 in. to a 
point on the beach. An automatic 
valve at the reservoir admits the 
water when the tide is 2 m. short 
of Jiijjh tide and prevents its^^scape 
as tlie water falls. The le^^l of the 
pate is such that at least 2 in. of 
water will ahvays l)o retained hv 
the reservoir.. From ^he pflmp the 
water passes to the fish basins or 
to the lugJi-level reservoir in the 
granite water tower, with a^apocity of 30 cu. m., and is‘ distributed 
thence m the open circulating system which supplies the aquaria 
laboratories, sorting rotm, and, if need be, the hatchery and fish 
basins also. The mains ^9 mid 6.2 cm.) and laterals (3 cm., out^ 
side diameter) are of soft Icall, with brass cocks and valves. The 
aquaria have overhead supply, delivering to the bottom of the aquaria 
through glass tubes with air inlet at the top. The outlets dischaige 
surface water from the aquaria into floor channels beneath the tanks. 

_®*P®>'iniental hatchery equipment incjudes Daiunevig bokes 
(now discarded), and the apparatus of MacDonald, Chester, and Gar- 
st^, a Fabre-Domeigue rotator with a dne-fourth-horsepower Heih- 
nci hot-air motor and a new apparatus on the principle of the Fabre- 
JJomergue rotator (fig. 9), devi^ by Doctor Anthony (fig. 9). It con- 
Buts of a barrel or drum of re^orced concrete (92 by 102 cm.) on a 
45604”— Bill!.' 4^10 » 



h)<i.9.— .\nthony'4 turtiol reaiiuK Unk.fortbe 
experiiiientitl'batchlnK of th« turbot. • 
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stout stand with a dosen small plate>glass windows inserted at a con- 
venient height for^observatinh of the contents. Insi.le the drum is 
a rotatorwith disc 30 cm. in diameter driven by hot-air motor. Circu- 
lation is provuled by a supply pipe discharging ab«>ve the disc and a 
surface outflow pipe with funnel covered with gauze. , / 

As annexes to the field resources the station controls a largo oyster. 
. park betweeri Tatihou and St. Vaost an.! the He de Torre, one of the 
lies de St. Marcouf (area, 0.5 hectare), 7 miles southea.st of the station. 
The shores of this rocky island form an admirable biuh)gical reserva- 
tion for the growth and. observation of the shore fauna under nnt- 
Ural conditions. . ’ 

’Thflsenvironmental conditions at St. Vaast presenfa n>cky shore 
where granite rewk strewn with bowlders alTonIs attachment arid 
shelter for an abundant flora and fauna. In the ••Rhun" In'tween 
the He de TatUiou and the mainlaml the loose rtick is built into the 
walls of the numenms oyster parks. Elsewhere there is a gr<'at 
variety in shore conditions, rocks of granite, and schist, shingle, 
gravel, sand, anil mud, with beds of'Zostfra, Fuctm, Lamiiiflria, and 
red seaweeds. The tides, which attain an extreme amplitude' at spring 
of 1 1 111 ., expose a littoral zone often exceeding a kilometer in width 

of thesi* varied oiiviroiimental conditions. TJie fauna and flora are 
^ch like those of the littoral areas at Plymouth and KoscolT, with an 
luindance of attached a/id burrowing forms. The adjacent waters 
■ l^fshallow, a large territory being less than 'l 0 m . in de^ith at low tide. 
D^ptlisof 25 and 5‘.^ m. are to be found at distances of 2.5 and ID 
miles, respectively. The bottom is sdhdy or of finis sand and mud 
with occasional banks of broken shells and rock. 

The faunaj/nd flora aro predominantly neritic, and in their main 
features arf like those at Koscoff and Plymouth, but with greater 
pro|M)iiion If neritic elements. 

Tho'^jjidfikton is characterized by the large admi.xture of neritic 
specif and larval stages. Rfeumfe of the local fauna and flora with, 
full bibliographies will be found in the papers of .Fauvel (1905) and 
Oirbi^re (1905), prepared for'lhe meeting of the French Association 
for the Advancement of Science at Cherbourg, in a volume .entitled 
"Cherbourg et le Cotentin.” * 

Literaturef Perrier (1888), Malard (1895, 1905), Sand (1897), 
Anthony (1907, 1908), Ufranc (1908). ' 


MARINE ZOOLOGICAL LABORATORY OF THE UNIVERSITY OF 
CAEN, AT LUC.SUR-MER (CALVADOS). 

Diiwstw.Prof, Jean Joyeux,Laffuie, 70 llued'A*S8. Paris. . * *’ 

Actiogdirector, Prof. Emile T^riL profeaseurdu sciologie, Laboratoire Zoolntidae, 
Dniveisitd de Caen. ' 

AasisUnt, Dr. Chari es Leb^y, Laboiatoiie Zwlogique, UniverriU Caen. 

. Inadditionakeeperandesplaiji, a«ilor.«ollector, andalabmatoryservant. 
Telepapb addnos; Laboratoire, Luc-eur-lf er (Oalvadoe), Fiance. 
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; The station at Luc-aurMer is an annex to the Univereity of Caen 
18 as^iated solely witK the chair of zoology- in that institui^n 

.lhoi«e.„U.«ofthestaffof thedeparlment of^dop^• an> ato 

ra-m o( the staff of the station, receiving their «ppoL,,,entTim ih. 

the director bemfe n-sjionsihle ilirectly to the <lean of the univen.it v 
1 he l.u.lp.t of the station is included in that of the zoological laW- 
. or> a Caen, and its entire staff, including the s<.r%ailfl, nwive' 
their salary directly from the university budgi-t and serve at the 
S a ion wit lout-extra salary .luring the summer. The k.H>u.>nalone 
IS a ,.cmi«n..nt resi.lent at Luc-sur-Mer. The .statum Zires T 
.annual grant of 2..500 francshir its upkeep. The salaries for JnC 
a uounting to alKint 1,700 francs annually, the upkeep of the lil/rary 
midjmmh o the epupment .onie .limctly fnnn tile university iSget ‘ 

' ^‘‘‘l »>y l«»H)r«torv fumls is use.1 . 

"uctuXr equipment at 

The station is use.l .luring the. univers'ity year as hea.l.uiarters 
f. rzcHibgical e.xcunaons of el«.^s from the unlyemity an.l is flirmally 
oiHuunlVor instruction ami res..«reh from July 1 to (hMoln-r ^ ami may 
teinporanly o,M.n...l at the Ea.ster reces.s. Lalmralor)^ instruction 
IS .•ondu..t...l hy IWtor Ia.|.«il|y during the summed, s..a,son bt 
qua ifie.l elementarj- .stu.lents. Tire co.ime consists of the informal 

1 "hLlcirt T- An advanced counu- 

1 his ologic,;. technique for students beginning reseairh is given 

tl n.e t,me.s a week in August hy Profe.w Brazil of the Univer.hy 
of (aen. The laboratory is also o,>en to competent investigator 
No f.>.. an. eharg...l for the'mse of the laborat.iry; material for 
.'.fu.li aii.l r.‘.seareh„.fissecting instniments.^jnicro.scoi..*, microtomes 
pfirafhn mens, reagents, chemicals, apparat^. an.l liJeraturv neJe.i 

7./T «nive»if.y at. 

uso of the boats and CQ|]e 5 *tinp: apparatus and of special 
.aquam can also be granted as a rukAipon Ip^cation. ColE 
material for sludj\ researcti, or museums is i>ermitted, but the 
rolbctor must jmiynle hi.s own containers and flui.ls 
Person.s .lesinng admi.ssioh should apply in adyanee to the acting 
imetor at Caen, stating the time for which the table is desired and , 
nkheT'^b'^ o<lgings at the station are wanted. Simply fur- 
in ^h« “cpommodating eight persons in all'are provided 

f /t ® ^ their use is granted gratuitously to • 
8tudeats.and others, as far as feasible on application A Z of 5 

francs per month (or less) b paid for service . ^ 

•^uc-sur-Mer IS a popular summer bathing -resort with numerous 
rMtaurants and srnail hotels in close proximity to the station, where 
suitable accommodationa usually be obtained. 


"■“■ ’ ■ " .^> ' . * '•’ • 

lJ-8, ’ . BIOLOGICAL STATlOKB^f^.EUBOPB. 

nie Station inducts no biological supply department, bears no 
relation to the 'fisheries, has no formal programme of research, and 
issues no senes of publications. The researches of its staff, published 
in the leading biological journals- in France and elsewhere, deal 
mainly with sponges, parasitic protozoa, a^d cestodes. ' 

Luo-sur-Mer is a seaside village on the south shore of the Bale de 
Seine, west of the mouth of the Orne^* nearly midway between 
Le Havre and Cherbourg, reached in forty to sixty minutes from 
Caen (Gare de Saint-Martin) or in six to ten hours from Paris via the 
line to (^erbburg. -The station is located near the eastern end «)f 
the marine promenade about five minutes walk from the railv^ay 
station. It consists'of a row of buildings fronting immediately upon 
the street along the beach, located in grounds containing about 7.50 
sq. m. and separated by a street from the garden and residence of 
the director, belonging to the station. 

. The buildings are 20 m. from the sea wall and 3.5 m. above high 
tide. Fronting to the north upon the'street along the beach are four 
connect!^ stone buildings, the aquarium building (7 by 16.5 m.) 
two stories in height containing the aquarium room on the ground 
floor and the directpr’s laboratory (7 by 10.3 m.) and a large store 
room (6.2 by 7. m.) on the upper floor. A store room (6 by 9 m.) of 
one sto^ with overhead passage way for fishing gear, etc., connects 
this building to the main laboratory, formerly ja private residence 
but remodeled for laboratory purposes. It is a three-story structure 
(9 by 16.2 m.) containmg upon the ground floor three rooms serving 
M student laboratories, each with windows to the north, furnished 
with simple work tables, fire-clay smks with fresh and salt water, an 
aquarium, dissecting tables (62 by 115 cm.) with glass tops formed 
of hea'^ panes of'ribred (beneath) glass set in cement, with rim on 
three sides and sloping to one comer with outlet for waste* water. 
These rooms (3.7 by 4.4, 4 by 7, and 3.6 by 7 m.) have, facing the 
north,' windows for eight students, but additional tables can be 
added.| The antral room contains a well-mounted and fully labeled 
collection of invertebrates and fishes representing the local fauna 
displayed in glazed wall cases. Upon this floor is a work shop (4.3 
by 4.4‘m.) with tool be""h and water still. 

On the second floor, center of the building is occupied by the 
tesearch laboratory (6 oy 7 m.), with three places equipped with 
tables facing north nmdo^ and an abundance qf .accessoiy table 
space, fir^lay .sink with fresh and salt water, glass-topped aquarium 
table, etc. A library of about 2,()00 volumes of biological serials 
and monographs drawn from the university is kept Miman^tly in 
this rborn. Upm either side, of the room and upon the floor above 
are, chambers, six in all, with. accommodations for eight 'persons. 
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Two of these rooms are equipped with tables for microscopical work 
The station has thus m dl places for fohrteen workers. 

On the south Side of the laboratory apd connected with it is the 

• 5"^ u* (4.3 m. in diamete^^d 

7 “• ^) with dark room fitted for photographic work beneath. 

“ll^cSr’’ f*® acetylene house (1.5 by 2.15 m.) with the system 
Le Claireur _for supplying gas to the station for light and labora- 
tory use and the keeper’s lodge of three rooms. 

abont%Tr°® consists of a “Lb Progrds” petrel motor of 
about 3 horsepower and brass pump with horizontal plunger. The 
Ma pipe 18 a 6 cm. lead pipe passing to a point on the bewh above 
o\v tide about 75 m. from the pump, where it opens b a cement block 
th« “ anchor^ The water is carried by a 6 cm. lead main to ’ 

ot ^ “• 2.5 m. m height with walls 

0 3 m. thick) with a capacity of 11 cubic meters. The distributing 

Snal'Ti® mams 6 cm., lateriils 8.2, S 

temmals 1.5 cm. in diameter. The cocks and valves are of brass 

The aquanum room, to which without charge the public is occa. 
sionally ^nutted, cort(^s eight separate open aquaria on slate 
slabs resting on bnck p^lars (0.9 re. in height). The bases of the 
aquana are formed, by tljfese slabs (2.5 to 4 cm. thick) in which are 
gro^ (l^m wide and 20 deep) to receive the glass and the^corner 
pos^SjftLisle brass (3 by 3 cm. and 2 mm. thick). The sides are 
of platetlaL (8 in thickness, sef in ordinary Portland cement). 
The dimensions (m centimeters) used^are as follows: 

IHmfnnofis of a<pjuiri(t. ' 


Lenjfth. WWih. Heighl. 


U 

30 

18 

24 

38 


SO 

56 

S6 

40 

OS 


102 

102 

82 


) . 1 ., 

The aquaria are supplied by overhead spray delivered from an 
oblique ^asapipette at a height of 20 to 30 cm. above the water level. 

e overflow is earned off from the surface by vertical glass tubes 
set m rerks m the corner of the aquaria, discharging mto 3 cm lead 

flISr “ ‘Iw ‘*^**‘^® “ °P®“ in the stone 

floor. The water passes but once through the circulating system 

Iri this rrom are two floor tanks (2; by 2.3 and 2 by 3.7 i^ and 45 
cin. deep with walls 13 cm. thick) of brick, Imed throughout with glass 
set in cement. The glass used is m panes 25 cm. square, ribbed 
be^^h, and is of the sort employed m the lining d/’wbe vato m 
Prance. These tanks are used as dquaria for fish and laige mverte- 
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brates. They are supplied vith overhead spray at a height of 0^9 m. 
and their outflow is from the bottom or surface and is regulated by 
an ingenious device with adjustable valve, as shown in the accom- 
panying figure. 

The perforated lead bulb is placed on the lower arm of the inner 
lead pipe for bottom outflow and on the upper for surface outflow, 
the orifice not in use being stopped with a cork. • 

The aquarium room is also provided with large dissecting table 
(0.8 by 2 m. and 1 m. high), of stone, concaved toward the middle, 
with drain pipe and overhead water supply. 

The Luc-sur-Mer laboratory has an ample equipment of glass- 
ware and chemicals and draws its supply of instruments, etc., from 
the laboratories at Caen. Its field equipment consists of a yawl, 

the Nanylius^ 7 m. long. 



Fio. 10.— Siphoning device tor floor aquaria at Luc-aur-Mer. 
shown In section: a. wall of aquarium; 6, cana through wall; 

c, cock; dt perforated load bulb (removable); e, standpipe for / - 

If. air valve, with screw; A. out. gtr^tcheS. expOSed at loW 

tides with occasioi^al 
patches of green algae. The bottom, in adjacent Waters is sandy, 
with considerable areas of broken shells and mud and occasional 
rocky regions, affording fine trawling ground. The water is shallow, 
attaining a depth of 40 meters only at a distance of about 40 km., 
and the greatest depth available in the English channel opposite, 
near the station, is only 78 m^ 

Literature: Sand (1897). 

ZOOLOGICAL STATION OP PORTEL. 

. Director, Prof. Paul Hallez, Laboratoire de rAnatomie et de TEmbryoIogie Coin- 
pared. ' Rue Brifle-Maieon, Lille, France. Augustr^ptember, station Zoologioue, 
Le Portel prdi.^ulogne, Pas^de-Calais. » 

. In addition one porter and collector. 


m. 

and a rowboat with the * 
usual outfit of dredges and 
seines. It has several 4.5 
m. beam trawls, traps, and 
crab pots, plankton nets, 
etc., and considerable a.s- 
sortment of implements 
for shore collecting. 

There is no harbor at 
the station, the nearest 
shelter in time of storm, 
being found at Ouistre- 
ham, 6 km. distant. The 
beach at Luc-sur-Mer is 
sandy, with some pebbles 
and shingle, and wide 



ZOOLOGICAL STATION OF FQBTSL. 

nf J»e transfer of ^A. Giard from the Univennty 

of Lille to the.Sorl»nne at ParisAhf station at Wimereux, which fw 
fifteen ye^ been associated with the former university, was 
1 ^“),'^ into relations with the Sorbonne. CaSed to 

he at LiUe Prof Paul HaUez set about establishing a st^o 
for the iMtmc ion' of the pupils of the univemity in maii?e zooC 
anJ selected a location at Portel about 2 km. south of Boulogne^- 
Mer upon the other side of the port from Wimereux, not far bom the 
private laboratory of M. Bettencourt. (See Giard. 1889) 

In^lsgrth^fL rf^^f 1 ?® “ a rented cbttage. 

890 the fMihties of the station were increased by the purehaseof 

inQ^ir, "7"’ between the ministers of public 

' r« U Pubhc wjp^site was secured for the station near 

forming the outer shelter harbor 
a Boulogne. Pmally, m 1900, the University of Lille voted the funds 

‘be buildmg, and grants from the 
♦K mstruction, the Society of Sciences of lille, and 

Mh K tbe furnishing and equipment 

of the buildmg. »eMsreh tables were founded by Profs. Ch. Bmtois, 
li«. V ^iant, and M, Lonqu4ty. * 

The station ia attached directly to the Univeisity of Lille and is 
used primarily for the instruction of university students at the Easter 
and summer vacations and for the researches of the Haffs of the 
comparative amflomy and embryology and zoology. 
It IS fitted accordingly for instruction ifi marine zoology. ReseaSi 
IS, however, prosecuted actively at the station, over one hundred 
papers havmg been prepared in whole or in part by its aid, appearing 
m vanous biological periodicals of France and elsewhere. It issZ 
no publication and Carnes on no established programme of explore- 
tion or investigation. ^ 

Its privileges are afforded without charge to aU qualified students 
Md invest^atore on application to the director, in so far room 
I^rmite. Matonal or the means of securing it are supplied and also 
the ordmary chermcals and glassware. Investigators should provide 
their own nucroscopes, however. Biological material for instruction • 
or research is supphed at cost by arrangement with the director, but 
no regular supply department is maintained. A few furnished rooms 
ar^vailable at a nominal fee to the concierg^ of 2* francs per week. 

me station does not maintain any connection mth the fisherira ’ 
but receives ineager support directly through the univeisity. It 
revives jm addition much gratuitous service, and assistance from 

expendituPM 

are 0 ;UUU to 4;000 francs. 

The station is open in the Esster leceM and in the summer vaca- 
tion froip June 16. It is attended ^iially by about tw«intj^-five 
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studente and fire inTestigatora. Its clientele is drawn not only horn 
tto UniVeiBity of LiUe, but also fmm Belgium, Germany, and 
Switzerland. 

Tbe station is located at the eastern end of the village Le.Portel, 
about 2 km. southwest of the entrance to the port of Boulogne-sur- 
Mer, iiModiately at the base of the great Carnot dike, which extends 
seaward for 2,160 m., forming a sheltering wall for the Port Nouveau. 
I’.lj** upon a filled level area at the foot of the 

cliffs. It is reached from the village of Portel, where a.conveniently 
located hotel is found, or by carriage from Boulogne via the Boule- 
vard Chatillon to the water front. 

The building (PI. XXIX; si) stands a few meters from the water’s 
e^ in inclosed grounds containing 2,140 sq. m., about 3 m. above 
ordinaiy high tide. It is a plain rectangular structure (11 by 31 m.). 
of brick and plaster of two stories with tile roof. Its long axis runs 
northwest by southeast, and it is abundantly lighted by numerous 
wmdows. Projecting from the building from the landward side is 
toe one-etoi 7 aquarium room, with cement water tank above. 

The grqund fl^r (PI. XXIX, B) has its main entrance on the long 
facade leading into a cruciform corridor, from which ascend the . 
^ stairs to the second story. At one end the main corridor opens into 
a ^neral student’s laboratory (5 by 11 m.), lighted on three aides 
and providing places for eight or miore students. At the other end 
of the hall is the large aquarium room (1 1 by 1 1 m.). Opening from 
toe hi^ are a reagent room (2.5 by 4.5 m.) and private laboratories. 
One of toe larger rooms servos as the director’s office and laboratory. 
Upon the second floor are the modest quarters of the director and 
ten chambers simply furnished as lodgings for students. 

Adjacent to the station is the twonstoiy building (5 by 13 m.) con- 
tainii^ the quarters of the keeper, storeroom (.5 by 7 m.) and 
machine room .(4 by 6 m.). ’ 

The general laboratory and research rooms are provided with fresh 
md sdt water, are lighted by oil lamps, and two of them are heated 
by grates. They are simply furnished with wall tables, book and 
reagent cases, and shelving. . ’The equipment for research and 
iMtruction is drawn from the laboratories at Ldlle. No museum or 
libraiy is maintained at Portel. 

^Tlie pumping plant consists of a S-horsepower Ci^ley engine 
wWh a centrifugal iron pump with lead lining. 'The water is drawil 
through an 8 cm. cast-iron sea piph, 60 m. long, opening directly on 
toe sea wall 2 m. below high tide. After flushing toe sea pipe and 
. pump, the water is pumped into a settling basin (4 by 6 m.) contain- 
W oil. m., adjacent to the machine room. Thence it is pumped 
to toe cement reservoir al^ye the aquarium room (6 by 10 by 1 m.), 
contuning 50 eu. m. This reservoir is roofed over with cement and 
t ■ squ^ and laboratories below. The mains are of 8 cm. 
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H. FLOOR PLANS OF STATION. AFTER HALLEZ (1909). 
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PMt-iroo pi^. The distributing system is of soft lead (6 and 2 cm.), 
with brass, cocks. The terminals am of rubber tubing, with pinch 
cock and glass tips. The aquaria are provided with overiiead spray 
and vertical standpipe,^ with surface run-off through inverted peifo- 
ratod cdnes of porcelain. 

The aquarium room (PI A) is abundantly Jighted, the fight 

being softened by paint upon the glass. It has a central floor tank 
in the form of a coup^d cross, with two ends rounded. Its extreme 
dimensions are 2.6 by 3.7 m. by 35 cm. deep, with central fountain 
and vertical standpipe for outlet at one side. 

About the (leriphery of the room are eleven aquarium tables of 
reenforced concrete (PI. XXX, A), with tops 1 by 1.25 m. and 12 cm. 
tlurk aq4 0:9 m. from the floor. In the center of each is a fixed 
plate-glass aquarium (0.6 by 0.9 m., with sides 0.2 or 0.3 m. high), 
with the glass set in grooves in the cement top and in slotted bronze 
angle posts (2 by 2 cm.) at the comers. The glass is 4und 8 mm. 
in thickness and is set in minium cement. In addition there are 
three tables (0.9 by 2.25 in. and 5.5 cm. thick) of reenforced con- 
crete for movable glass aquaria (PI XXX, B). There are three glass 
tanks (42 by 60 cm. and 18-ciu. ileep), with outlets let through the 
comers. There is also a cement sorting tank (0.9 by 1.7 m. and 1.05 
in. high) in the form of a cement tray, with sloping bottom; 20 cm. 
deep at one end and 7.5 at the other. The aquaria are all independ- 
ent, and tlie water is used but once. 

This aquarium room is a model for excellent illumination and ar- 
rangement, ease of access and observation, durability and simplicity 
of construction of the 'aquaria. 

The natural conuitions are not unlike those at'Wimereux in the 
main. The great stone pier extending for over a mile seaward fus- 
nishes a rocky collecting ground, <‘asily accessible at all times, of 
great extent, upon which a varied shore fauna finds attachment and 
shelter. Excellent and varied dredging grounds lie close at hand. 

Full accounts of the fauna upon the dredging grounds will be found 
in the papere of Professor Hallez (1899) and complete lists ofseveral 
groups in his special summaries of the anemones (1890), nemertines, 
turl»llariam, and a bibliography of other groups, with later additions 
in his faunistic notes. 

Literature: Hallez.(1890, 1899, 1909). 


STATION AQUICOLE, BOULOQNE-SUR-MERt FRANCE. 

Director, Dr. A. C|igQy, station Aquicole, Boulogne-sur-Mer. 

Telegraph addren: Station Aqiiicole. 

In addition, one keep^, one skipper, two engineers, and three sailors. 

The decline of the &heries on the northern coasts of France and the 
need of scientific assistance in solving many of the problems pressing 
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for solution led M. A. Huguet, senator of Pas-de Calais and mavor 
of Boulogne, to urge in 1881-82 upon a committee of the Fmncli&n- 
ate appointed to investigate U,e fisheries the establishment at this 
important fishing port of a fislieries research station. The move- 
iwnt finafly resulted in government grants for the enterprise and its 

affihation with the central fislieries bureau at Paris. , . 

The rapid development in recent years of the fi.shing industries at 
^dogne and the e.vtension not only to the Faroes, Icelaml. and 
Newfoundland, but also to the coaste of Africa, have made this citv 
the foremost fishing ^rt upon the Continent. The station has taken 
im im^rtarn part in this progress by its investigations into the 
me^ods of fishing used elsewhere and into' the teclmicn! matters of 
cold stor^, and has recently greatly e.xtende.l its facilities ami 

S Sldng for 

The sUtion wiis founde.l in is«4, ,vith Dr. E. Sauyage, assistant in 
ichthyology at the Slusijum of Natural History in Pa^s, as director 
^ «W remained under his direction for a decule. In 1892 Dr J Canu 
becam^ assistant at the station, ami in 1894 was ma.le it.s director 
retauung the post till 1902. In 1900 Dr. X Clignv, „f the Paris 
Museum, was made a.ssistant at the station and in 190;i succeede.l 
L^octor Canu upon his n'tin»nu*nf . 

‘ of tl"‘ inmieiliate 

p actical problems of the fisheries rather than any general programme 

of biolopcal investigations. It is not connected with higher institu- 
ions of learning and only imlirectly serves the cause of scientific 
instruction and research by providing field excursions and-occasional 
collecting trips on lU boats for students and investigators' at the 
neighboring stations of Winiereux and Portel. 

f with the local technical schools, 

the Ecole pratique d Industrie" and the " Ecole .I’llydrographie ” 
^jacent to the station. It provides-^upon its Imats pra'clical instruc- 
tion each year for some seventy ladsfrom the training school, who are 
prepanng to b< -ome mirine engineers and firemen. The "ficole 
d Hydrographic,’ establislied in 1909, is designed to train men as 
Bkippere for &hing and commercial boats. Instruction in practical 
navigation the manipulatio^and management of fishing gear, and 

IT “r"n ,‘^^hnicarphases of salting, curing, cold storage, 
and marketing of fisl> is given in this school, and .the facilities of tlie 

i^Sd work”™ * ™ equipment, whild its lioate are used in 

The director is an attacli6 of the Service Scientifique dea Pfiches 
Montimes, m chi^ of the district from Calais to Brest, and the 
Btotion 18 l^ated m the “Laboratoiro xi^partomental du Chimie 
agncole et induatriele de Boulogne-aur-Mer." The station is aup^ 
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ported entirely from state funds, receiving an annual grant from the 
ministry of agriculture of 2,000 francs and from tiie ministry of the 
marine of 3,500 francs for upkeep. In ad<lition them are allotments 
for salaries to the amount of 7,600 francs and for the upkeep of .the 
Imats of the station of 16,000 franca per annum. Of the latter sum 
7, .WO francs is paid for wag«‘s, 3,000 francs for co/»l, ahti the balance 
for equipment and repairs. 

The station has. supervision of the coast fisheries and the oyster 
pur^, especially in the matter of sewage pollution on the nortli coast 
of h ranee, and conducts special investigations on fislierj’ problems, as, 
for example, on the effect of shrimp fishing at different seasons of tlie 
year, upon tJie supply of young fish, and on the methods and results 
of cohl storage as applie<l to the sea fislieries. It also carries on some 
investigations on the plankton and on the development of the food 
fislies. It offers no facilities for researeh to outsiders. The results 
of its investigaUons are publislied in the Animles de la StaUon Auui- 
colefvols. 1-2, 1892-1894, N. S. V.; 1-2, I905-.1909), issued at the » 
exponst* of the tiiiwtor. 

Tlio station is ioraU^d on Boulevard dialillou, a few minuU^s’ ride 
bv tram fn)in tbc^centrnl railway station in the - I.aboratoin^ <14parte-. 
iiiental de Chimie, adjacent to the new port. It occupies five rooms 
on the .second floor of (iiis building for its office, laboratorv, and col- 
lections, and several rooms on the ground floor for stores knd ite 
fresh-water fish hatchery. 1 1 is not supplied with salt water ami con- 
tains no aquaria other than those used in the hatchery. The collec- 
tion contains a full representation of the fislies of tile channel and 
many invertebrates and a collection of charts illustrating staUsUca 
of Frencli fisheries, especially lliose of Boulogne for many years past. 
The .station poasesses a simple laboratory c<|ulpmeiit for fisheries 
work and a small haU-liery for rearing tlie fry of Sohnmulx. It lias 
also a Kabre-Domergue rotator for sea-fi!* eggs, but iloes no sea-fish 

The station has a fishing steamer (see Cligny, 1909), La Mancht, 
built in 1907 especially for the purposes of technical instruction and 
research. She is a stout wootlon steamer of 96.76 gross tonnage, buiR 
on the lines and with the rigging of the Boulogne herring boats, with a 
length of 26 m., beam amidships of 6 m., and draft astern of 3.1 m 
She has two maste, with full equipment of sails, and a compound con- 
^nsinjg engine of 147 horsepower, and can make 8.5 knots per hour. 
Her bunkers canylS tons of coal, sufficient for eight days' steaming 
at fill! speed. She carries a crew consisting of one captain, two engi- 
neers, and three sailors, with supplementary aid from Uie pupils of 
the fisheri^ school. To provide for these pupils her engine room is 
unusually laige, and bunk room forward is provided for fifteen boys. 
The boys, 15 to 18 years of age, are taken from the school in lots <rf 



126 


3I0L0QICAL STATIOMS ©f KUROPB. 


^ip. 2.35 ni. in l«n<f»h. iarp* onouRl. to nwivo l(M) t,arh-ls of fis]. 
^dalnpa and also o.Mondinp across tiic ship is (he live well or vivicr 

in»,iZ i J. "‘‘V*’'"".'*"'*''"***’* »•'« «-ir« ulB(ion is 

a ciapi I r eondolua'rwith tJu* well, mviliir 

la^^ff T' *““/ ■" r'' Plankinp above (I,; water 

alan fpr e.xamination of (he eontenta of (he well and 

L« II- wimiminicatinp forwani of the live-well 

ha^h. which aerv-e as laboratories for (he scientific work. TJ,e h rii 

for many kinds of laboratory work 

w.T!i!rT* ^ *‘P•’rated from the live well bv 

water-tight partition and iloiible kir apace.s, with special nrtXecti n 

gainst the transmission of heat. Aft of the engine nHm. ijred dn 
for the 8kipp,.r. instructor, and engineers, ami (hat of the dir^*ctor 

l'” •' ' ‘onform^.s nearly as possible to the 

^ of the small steam trawler, in onler to familiarize the pupils «s 

“"'I !--» "«"l I-.V 

The boat is equipped with a 6-hoiaepower steam win, h an.l lu-o 

^''“7' inci, in , linn, n, nr n„,l 

Uthoms m length for trawling, and 100 fathoms of 4 mm cable for 

hydrographic;and plankton work. ' ^ mm. cable for 

commercial otter trawls „n.l ,lrift net.s, two l.alf-size 
Peterwen young-fish trawls, two n.yersing th..rn.om,.ters a N«ni.T 

Md ami silk j.lunkton nets’of 

th« mmlels. The station has «|.so a motor boat (5 bv I m ) 

the Ortiloncc/c witJi 7-horsepower Aster In^nzim. motor ‘ ’ 

Ldterature: Huguet (1882), Cligny (1000) 


ZOOLOOICAt STATION OF WIMEREUX. WIMEREUX (PAS-DE-CALAIS). 

Caullory, Uboraluiru U'livoluti.m tl.^s Om- jl . 

6^ed-Ulm.P.ri,.pa,fe»or«ljoinUUSorbonno. Paris " 

IW^ur, Dr. CMimir CdpMe, Station Zool,«ique. \Vimcn>,« 

la addition, one keeper and laboratory servant 

Telegraph address; SUUon Zoologique, Wimereux. 

^ memorial of Prof. Alfred Giard 
u ^tb Md director for thirty-four years, an inspiring teacher’ 
« enthuaiastic naturalist, and an investigator of wide inteiJte 

»mhl fundamental evolutionary significance of the 

problems of biology. Called in 1873 to the chJrV^rtuTsJmiJ^: 
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the uhiveniUV at Lille, he esthblished in the foUowinK summer » 
aide laboratory for himself and his pupila at the most convenient 
nt H|M>n the neiirhborinR r<»iwt, Wimereux near IJoulogne-sur-Mer 
r twenty-live years this station was maintained in a renUu! cottage 
ated at the western side of the now lilM in and ruined harbor of 
niereux excavated in 1803 by Na|sdeon. At the Easter recess and 
Ihe longer summer vacation Professor (iiaixl and a small, group of 
er students were, always fouml here hard at work in the intiinate 
Hiat ion master aiul pupil which the cramped cpiarteni and 
»ger facilities, of the enterpris«> neces.sitated. But there were 
H»ensalions. for tlu« stimulus of this dose as.sociafion made the 
netxMix station one of tlu%iiost productive centers in France and 
It that time there gathered at MarsTulle in the little lalwraton- of 
•ion a gixmp of investigators and students imbued with Dai^in- 
• ideas, so at Wimereux. about Giard, tlie devote of the ogw 
us wmght to interpret the facta of nioq>holog>- and rlevelopiMnt 
he light of the evolutionary principles. It was a |)oriod of great 
hictivity. to which the pages sif the “Bulletin scientilique de la 
nee el ,le la Bi-lgique” of which Gian! was editor, U>ar witness. ' 
IS8< the director was called to the Ecole normale suidlrieure in 
IS. and in IS8« to the Sorbonne to the chair d’Evolution dea 
s organises, ami. the laboratory at Wimereux l)ecame an annex 
he Lniversity of Paris attached to that chair. 

1 1 890. by <leciw, the abandoned tower of Ambleteuse, Fort Malton 
turned over to the minister of public instruction for Ihe use of the 
ratory. but couhl not l>e utilized in the absence of funds c«msid- 
neces.sory for repairs and rebuihling the plant for protection 
nst Ihe inroails of 'the sea and for lalxiratory purposes. Fortu- 
ly a public-spirited friend of the laboratory, M. I^mqu^iy of 
logne, came to the rescue and upon the occasion of the meeting 
10 French As.s,Kialion at Boulogne in 1899 offered to build and 
furnish a laboratory and cede it to the Sorbonne in return for the 
dismantled fort. This gift of 72,000 francs, disguised in the form of 
an exchange, equ’pped the institutioi^ with a picturesque though iU- 
adapH building containing labortitory, aquarium room, lodgings, 
and director's residence, and a further gift from the same souree in 
1908 of 10,000 francs provided for the erection of a part of the 
«nng designed for the collections. 

Upon the death of Professor Giard in 1908 the directorship of the 
station passed to the h^ds of his pupil and* successor, Prof. Maurice 
caullery, the present director. 

the station at Wimereux is directly attached to the chair d’fivo- 
; lution dea Atns organist, of the Sorlwnne, and the director and staff 
I are appointed in the manner usual in the University of Paris. There 

f u no board of administratioD, the qiganization being simple and the 

■ 
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res^naibili^ direct. The director' is usually resident at the station 
in vacation seasons and the preparator is in continuous residence. 

l^e staff is paid by the univetsity and receives no special salary 
for its relation to the station. The. station receives An annual grant 
of 6,000 francs in the university budget. Of this 1,200 francs are 
paid for service and 4,800 francs for upkeep of the building and 
^ grounds and for equipment. • The publications are the private prop- 
erty of the editors or authors and are ijot an expense to the station. 

The Winaereux station is an institution of higher instruction and 
r^arch. Student excursions go to the station for the Easter vaca- 
tion, and advanced students and investigators throng , to it in the 
summer vacation during which advanced instruction adapted to the 
avwlable material and to the needs of the individual student is given. 
It is open throughout the year to properly qualified investigators 
upon application to the director at Paris. No fees are charged, 
^workers are provided with a laboratory table, with the neeessarj- 
. gl.^ware and reagents, and the implements for collection of material. 
Microscopes and physiological apparatus are not furnished and ex- 
pensive reagents or large quantities. of reagents or containers are 
«^supplied at cost. 

The laboratory has seven furnished chambers which ace placed at 
the disposal of investigators at a charge of 10 francs pqr month or. 2.60 
francs per week. A comfortable hotel and a restaurant close by the 
laboratory and. abundant tourist accommodations in the adjacent 
■towns of Ambleteuse and ^imereux are offered. 

On account of climatic conditions the winter months are unfavorable 
for field work at Wimereux. The station is usually fuU from July 
to October and at the Easter recess. It is frequented especially by 
French and Belgian students and investigators but guests from other 
European countries are not infrequent. Half-fare rates on the rail- 
road to Wimereux or Boulogne-sur-Mer are granted to persons going 
to the laboratory on advance application to the director at Paris. 

InvMtigators are free to work in whatever field they choose and to 
^blish their results as they will. .By special arrangement with the 
dirwtor papers may appear in the “Bulletin scientifique de la France 
de la Belgique” of in the “'ftavaux de la Station Zoologique de 
Wtoereux.” The latter series'cbntains more extensive monographs 
published at the'-author’s expense. 'No special biological supply 
depailment is maintained >at Wimereux, but collec. ting for research 
and instrpetion is freely pennitted. 

station has no obligatory relation to the fisheries but by a pooi al 
< undertake the investigation of special problems. 

;€(^al relations exist between ifeAnd the Station Aquicole at Bou- 
togne-sur-Mer and naturaUste often utilize the field trips of the 
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steamer at the Boulogne station for their collections. The station has 
no^special programme of investigation. Many important investigar 
tions of morphological, embryological or monographic character have 

M ‘t® "d- At present the assistant naturalist, 

M. Cepdde, IS conducting seasonal observations upon the plankton 
especially the phytoplankton. * 

Comcidently wth the foundation of the station, ProfeMor Giard 
undertook the editorship of the “BuUetifl Scientifique de la France 
et de la Belpque” (vol. 42 in 1909), and much of the work done hero 
has appeared m its pages. Upon his death it passed to the editorohip 
^d ownemhip of a board of editors, including the present director. 

PiWeesor Giard 

Md the Wimereux station. An independent series, ' ‘ Travaux de la 
Station ^lo^que de Wimereux" (including originaUy those of the 
Institut Zoolc^que de Lille), contains the more extensive or mono- 
gr^bic papera issued at irregular intervals. No. 8 appearing in 1900 
Vljmereux IS a smaU seaside resort between Boulogne and Calais, 
reached ?n tl^ to four hours from Paris or*four to five hours from 

uH-, ® Boulogne, with which it is connected by 

both rail and tranai^y. The station is located at the edge of the 
dunes, 2 km. beyond Wimereux. From the terminus of the Boulogne- 
Wunereux tramway an automobile service (train Renard) is operated 
several tunes daily to Ambleteuse and WimiUe, passing the station 
The station stands at the sea front about 100 m. from the boulevard 
to Ambleteuse in rectaoi^lar grounds containing 2,500 sq m Its 
elevation above high tidel^bout 8 rp. and the buDding stands about 
12 m. from the concrete sea waU built to protect it from disastrous 
ei^ion by the sea, which is encroaching upon the cjiffs in the locaUty. 
The builduig, designed by the government architect, M. Louis 
Bonier, after plans by Professor Giard, is an effective piece of archi- 
tecture, with gables, chimneys, and tower of gray stone and red tUe 
roof. The plan of the buUding in its entirety contemplates a U-shaped 
^cture with central garden open to the east between the wings, 
^e north wing, with its Ipng axis running east and west,isthe main 
laboratory buildmg three stories in height, with mcluded water tower 
Joined to this on the bare of the U next the ma front are two con- 
nwted but mdei^ndent dwellings, qne (4 by 8 m.) of two stories, with 
shop (Af. 4hy 5 m.) and storeroom (/?, 3 by 4 m.) below (fig. ll) 
imd the thw rooms of the keeper’s quarters (i. G., fig. 12). above: 
the second IS tke di^tpris residence, of in^lar outline and Extreme , 
dim^ions of 8 by lO'm., with cellars on the ground floor (T, fig. ii) 
modest rooms' (i. D.y in the two storire above. 

Tke other arm of the U was partially constructed in 1908, the 
termmal portion (4.5 hy 10 m.) being erected as a beginning of the 
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^tain* foOT smaU rooms aoi the stair aod wiU be 
us^for the display of the Bettencourt collections. - 

and p). With the thick-walled water tower (P. and iV , 3 by 6 m ) 
se^artii^y into^it in the angle between it and 

an mdependent buUfc In the base of the water lower £ a 
® with the shop. Above 

rfi^W? «nt«red from the 

.^mical l»boratoiy,. while onjhe third floor is the reservoir, with 
terrace and flagstaflf above it. 

1 “ ent«re<l from the garden by a centraUy 

located vestibule (F, 4 by 4 m.), with stair to the rims abom 




Above the dwr is the legend “UniversiW de Paris) FaculM d^ 
Scmces, Station Zoologique." The corridor storeroom (D, 2 by 4 5 

rflow!^;‘i? room (S, 2.3 by 3.5 m.), with lockers and 

shower bath, a useful adjtinct after collecting trips on the beach or the 

r»r “ the surf. A lai«e tackle 

,^m {M,P,4hy4 m.) opens directly upon the terrace of the garden. 

by the aquarium rooin (4, 6 by 
lights by numefpps smidl windows set high in the walls. 

^ TOe s^nd st^^^. 12) contains the main laboratory (4, 6 by 19 
m.^ lighted by double; windows at the en<k and a row of eight on the 
ewh a meter in width, with la^e panes. Across the two 
«nds and m front of the windows is a shelf table (53 or 73 cm. widej. 
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Ftom this thsK project into the rooni et regBlerinteiTeh dwiet teblco 
(66 by 84 oBii.),mth opea shelving above runmng at right aogke to tiio 
wall and thus forming eight opai euMoals (PI. XXXI, B), Thsae 
are models of compactness, the floor space allotted to aa«h being about 
2.2 sq. m.^ with at the same time abundant table space and aoq>le 
shelving within easy reach of the worker. Through the center of the 
room are two racks for aquaria and ^assware, each 6.1 m. long and 
1.65 m. in heqdit, with shelves 40 cm. wide, one of which is cowed 
with sheet lead. The two uppennoet shelves have slat tops to permit 
drainage. The hi^d^eet shelf is but 32 cm. m width. Againstthe rear 
wall are a laige-flreplace, an upholstered settee, large banka of ^dwiv- 
ing for glassware, etc., and glazed sinks with fresh and salt wato- in the 
comers of the room. The glazed tile floor, light walls, abundmit 





Fw. 12.— First Ooor, soologloal station at Wlmereiuc; after Kenegatix (U6S). 


windows, and neatly finished woodwork give this laboratory a cheerful 
and bright appearance. The fittings are all made up by bolting the 
parts together to avoid damage by water and also to facilitate repaire 
or changes. Adjacent to the main laboratory are the 
experimental room, (fig. 12, 3.2 by 3.7 m.), the reagent and glassware 
storeroom (5, 2 by 3.6 m.) and library (B^ 8,7 by 4 m.), withglaaed 

eases, chests of drawers, and resdmg tfddat A hus^f Charles Darwiltt 
stands iU' the slroye shove the hearth. 

In the third story sre imw chambers simply fuMdslwd for the 
lodging (rf workers at the laboratory. They may also be Used ss 
l^KNratones||ffor#cig wimlow space for eight wmkers. The labora> 

, |o|^ will th\piMamoda«b ii a£i 4 sc^^ttudeirts orii»Wi^^ 
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The main lebontoiy and sereral of the ohamben are provided ^th 
grates for heating. The budding is lighted by oU lamps and is piped 
for ftesh water from the cisterns of the laboratoiy. The salt-water 
circulation ia not as yet installed; 

The la^ratoiy is well supplied with glassware and reagents, is pro- 
vided with a Gram rockiiig and Minot rotary microtome, paraffin 
ovens, .a ^iss-Oreenough microscope, Zeiss apochrpmatio and a 
Stiasny inicroscope. The library contains alwut 300 volumes of 
selected works, general treatrses, monographs^ and papers bearing on 
the local fauna and flora, and may be* supplemented on demarid by 
. books from the library of the Laboratory of Evolution at Paris. The 
collections illrntrating the fauna and flora of Boulogne and vicinity 
are most oxcellont and are fully labeled in most cases. They include 
the extensive collections made by Doctor Bettencourt, who for’% 
number of years maintained at his own expense a marine research 
laboratory at Portel (see Giard, 1889) and made large collections 
dong the cpast, especially of hydroids, sponges, and bryozoans. There 
is also a collection of moUusks (marine, fresh water, and terrestrial) , of 
alg», and of mushrooms. The fauna and flora of the adjacent dunes . 
and of brackish and fresh waters are also represented as a resiult of the 
labors of the founder>of the station. ' 

The station has as yet no pumping plant or salt water circulating 
system, ^ salt water for use in the aquaria and laboratories being 
brought into the. laboratory by hand. The aquariiun room is, how- 
ever, fitted with two banks of aquaria built of concrete in the form 
of a series of arches supporting a row of tanks above and containing 
beneath each arch a floor basm. The banks are 5 m. long and 0.5 
wide and 1.45 and 1.65 m. in height , at the ends, and each supports 
a series of six of decreasing length and height. The aquaria are all 
0.5 m. wide and measure in length and height, respectively, 93 by 
46, 77 by 37, 77 by 34, .73 by 31, 68 by 28, and 60 by 24 cm. and 
have plate glass sides 6 mm. thick. Ben^th each arch is a cement 
floor tank (0.5 by 1.15 and 0.4 m. deep). ' Both aquarium and floor 
tanks are provided with removable covers of glass or wire netting. 
At the ends of the room are two large cement floor tanks, one of 
^circular fonn (2.6 by 2 m. and 1 m. high), with dish-shaped 
^ttom; the other 2 by 2.2 m. and 0.8 m. high, with walls 25 cm. 
^hiok, lined with opal glass. Through the middle of the room are 
two long aquarium tables (0.8 by 3.7 and 0.9 m. high) of bolted 
woodwork, with top containing two rows of open slatwork made of 
oak pieces 3 by 3 by 25 cm.^ set in thd pladtt^ig margin and axis. 

room is proyided i^th glass jars and boxes lor aquaria and with 
Goste fish-hatching troughs) of yellow crockery ware. 

Owing to the absence of a harbor at the station, only such boats 
, «an^|>e;^pt -as can be beached.'; The station has i^t present only a 
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rtout sailboat 3.5 ^ Tho>ld «,uipment consbts of amaB ^ ^ I 

dredges, trawls, and plankton nets and an excellent outfit of bars 
hooks, nets, and spades especially made for shorie collecting amonir 

rocks, tide pools, and on sandy beaches. 

The environmental conditions at Wimereiux are ,iot unlike those' 
at Luc-sur-Mer ani Portal. The great amplitude of the tides, 
attammg 1 1 m. at spring, exposes wide stretches of the bhore. Adja- 
cent to the sUtion a rocky reef, with zones of EnieromorpTui Fueue “*■ 
and Lamtmrm and numerous tide pools -afford a superb collecting 
ground for the littoral fauna. Wide flats of sand and shingle are . 
also available^ and mud flats are found at Boulogne. A si^ 
Stream,.;the Ruisseau des Oigs, near the station, provides convenient 
access to the fauna of brackish and fresh water. A very full account 
of the local fauna will be found in the papers of Giard <1899 1899a) 
Literature: Giard (1889, 1899, 1899a), Menegaux (IMS), and 
Caullery fl907, 1908). . 

BIOLOGICAL STATION OF AMBLETEUSE (PAS-DE-CALAIS). 

Dirwtor ProL CharlM Maurice, Laboratoire de Z<»lope, UnivetritA Catholiaue 

CheMea-Uavaux pratiques, M. I’AbW R. Schodduyn. 

Telegraph address; Station Biologique Ambleteuae. ’ 

Several kilometers beyond the station at Wimereux is the “Sta- 
tion Biologique d’ Ambleteuae” of the Catholic University at Lille 
founded in 1894 by Prof. Charles Maurice. It is supported by the 
Catholic University of Lille, to which it belongs, and by private 
gifts. It 13 used primarily for instruction of . vacation classes on 
excursions from the university at time of equinoctial tides and for 
re^arch. It is open throughout the whole year to students and 
investigators .without charge. About 20 students and 10 investi- 
gators are in atti^ndance each year, 

The station is located in hired building, .a small chalet providing 
several research rooms, chemical laboratory, dark room, and fur- 
nished rooms for students. The main laboratory is a long well- 
lighted hall adjacent to the chalet, with long tables facing the win- 
dows, providing places for twenty workefs. A central row of aquaria 
18 provided in this laboratory. The installation of a pumping plant 
and circulating system is planned in the near futurt. 

• The station hw a small working library, a few microscopes, and a 

mi^tome and is equipped for vacation classes from the laboratorv 
at Lille. 

Literature; ttaurice (1809)« - ’ 








^ Superintendent of laboiutory at ClermonUFemnd, M. Thomas. 

Superintendent of station at Berne, M. Julian Lacombe. 

Praparator of station, M. A. Poiizola. 

, Founded in 1893 by Prof. Paul Girod in the interests of Urology 
and pisciculture in one of the most picturesque spots, on tM roof 
of France,’ the station at Besse was the first fresh-water 'stf^on i#’. 

France Md one (^the oldest in Europe. It was not until 190 ^hat 

the station was moved from its temporary quarters in the <Am- 

, school at Besro to its present permanent building and ^e 

^der the directorship of Dr. Chiles Bruyant, the limnologist of 
Clermont-Feirand. In 1908, in connection with the meeting of the 
French association at Clermont-Feitand, its work was placed on a 
permanent basis and greatly extended. The station bas from the 
outset been intimately connected with the zoological laboratory of 
the university at Clermont-Ferrand. 

It consists at present of two parts, a lalmratory of pisciculture at 
Clermont-Ferrand and a limnological station at Besse, tlie former 
engaged m tlie propagation and distribution of fish and the latter 
primarily, in scientific investigation. A fish hatchery, a botanical 
gwden, and a meteorological statiop are maintained at Besse in 
connection with the biological station. 

The station, originally supported by the Faculty of Sciences at 
Uemont-Ferrand, is now maintamed by the “Service d6partemental 
de PiMiculture du Puy-de-Dome,” receiving from it an annual sub- 
scription of 9,600 francs and an additional 200 francs from the 
commune of Besse. . 

The station is oj^ without charge to competent investigatom on 
apphcatio^ to the director. "The station is located about 400 m. from 
(ne main “place” of the village of Besse, "a curious and very ancient 
uttlo town ’ where accommodations may be secured. The station is 
open for work during the summer months only. 

■ae station carries on regular explorations of the score or more 
alpine lakes m the neighborhood and conducts excumihna from i.ima 
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The station distributes over 500,000 salmonids yearly to the watm 
of the neigliborhood and controls two of the lakes for the purposes 
fish culture. A part of the output is sent to Clermont>Fetrahd for 
early hatching and distribution to the warmer waters at lower alti- 1 
tudes while, the remainder undergoes the slow hatching process 
normal to colder alpine waters (10°). 

Besse is a remote mountain village lying on a tributary of the 
Dordonne about 50 km., in a direct line, southwest of Clennonte 
Ferrand. It may be reached by carriage, about 35 km., from Issoite 
(nine hours from Paris on the Paris-Nimes' line) or by a picturesque' 
mountain drive of about the same distance from tiie famous health 
resort, Mont Dore (twelve houie from Paris). 

The station is located in a modest stoue building of two stories 
immediately upon a mountain stream, the outlet of Payin, 
which supplies the water for the hatchery\-. It contains a limnolog* 
ical laboratory, supplied with running water by a “hydraulic ram, and 
a fish-ciritural laboratory in the basement, protected by double walls 
from freezii^ in winter and traversed by water from the stream. Six 
cement basins within the building are supplemented by otiV^f-rioor 
basins. Thb brook water is passed to a sedimentation basin, there 
filtered through sponges, and thence to the banks of hatching troughs 
of the ascending current type. 

In addition to the laboratories the station building p^tninina the 
workrooms and lodgings of the staff, a photographic dark room, and 
two chambers for visiting naturalists. 

The limnological laboratory has a biological equipment and a. field 
equipment consisting of plankton nets, sounding instruments, a 
Bruy^t horizontal plankton net and a recording seiche mdicator, 
Secchi disks, etc. Aquaria with running Water and a comprtesed*air 
supply are provided. ' Large collections of plankton of locri waters, 
and types of the local fauna .and flora are found in the museum. 

The station is located at an altitude of 1,000 m. in the midst of a 
region of alpine lakes, twenty-pne lying in the field of operations at 
altitudes of 430 to 1,250 m. A full account of the local conditions 
and fauna and flora will be found in a paper by Bruyant (1904). It 
is a region rich in mountain streams and lies about 20 miles from the 
famous thermal baths of Mont Dore. It offers a quaint and charming 
environment, rich in waters o7 varied characters. 

Literature: Bruyant (1896, 1900, 1904), Qirod (1893), Poirier et * 
Bruyant (1906), Ward (1900). 
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Director, Prof. Louis Roule* Isboistoiie de Zoologio, FacuilA de Sciences, AiHa. 

8t. Michel, University, Toulouse.- 

■Superintendent, H. J. Audig6, Chef de Tmvauz, Laboistoire de Zeoloaie. Uaive^ , i 
dU, Toulouse. - •' 
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(Wginally a oonunereial 'enterprise established for the culture of 
fish in ‘ ' Bassins ’ ’ for anglers from the city of Toulouse to catch, if they 
could, the rather elaborate undertaking finally psssed into the. hands 
of M. Antoine Labit, a we^thy lawyer of the city. His son; M. Geor- 
ges Labit, was a man of wide travel with a personal interest in science 
as related to social amelioration. Impressed with the importance of 
6sh culture as he had seen it in the Orient and deploring its low stale 
of development in his native land, he conceived the idea of making 
of Uie underling a model culture plant, which should serve as an 
example for the people of the province, and developed it, accordingly 
by establishing cujture basins for native fish, by building up a museum 
of fresh-water fisheries and fish culture and by providing a lecture 
hall wd an aquarium for popular instruction. His death, at an early 
age, in 1899, put a stop to the progress of the enterprUe. ' 

In the meantime Prof^or Roule had used the laboratory for some 
investigations and had given some lectures on fish culture in the hall. 
The interest aroused in the matter was so great that M. Labit in 
November, 1902, ^transferred to, the Univonsity of Toulouse the entire 
ratablishnient, with the buildings, re^rvoirs, canalizations, furnish- 
ings, and collections, stipulating only that it should be used for the 
advancement of fish culture, bear the name "Station do Pisciculture" 
and the statement that it was. founded by Georges Labi^ hLs son. 

The council of the university accepted the gift and the transaction 
was later ratified by the President of the Republic. Since the formal 
transfer of the property in 1903 to the university. Professor Roule has 
been the director of the station, and associated with him in the 
practical management and improvement of the station has been his 
" chef de travaux,” M. AudigA In the spring of 1 908 the new salmon- 
culture plant, erected at an expense of 40,000 fnincs,- was completed. 
The estimated cq^t of the original plant i8 250;00() francs. 

The station is located about 3 km. from the ceni. r of the city on 
t^left bank of the Garonne., in the suburbs of the Faubourg Saint- 
^rien at La Croix de Pierre at Nas. 5 and 13 .Avenue de Muret and 
is easily reached by tram from the university. 

The station-w a direct dependency of the University of Toulouse, 
and its^stafl are members of the staff of the department of zoology in 
the university. Its affaire are controlled by the director who is 
♦ profesror of zoology at the university and are supervised by a “Con- 
aeil du perfectionement." of ten members of which the director is 
.ehahman, consisting, of representatives of the iiniversity, eminent 
fish (^turists,. and the chief of the^ hydraulic service. The functions 
of Hiis body are advisory. 
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He budget for 1900 was as follows : 

Budget ^ Touioum fieh-euUure Nation for 1909 . 

Receipta, aubvenUona from— rimes 

Uni veraity of Toulouae ; ^ oqq 

Department grant# |* joq 

Minia^ of agriculture 2^000 

Fiaheriea Society , . l]ooO 

'*'^‘** 8,100 

Exj^enaes: -=»«» 

Improvemouta.... 2 000 

Service ; • ^ ! ! . ’ ^ ^ 2;«0 

Upkeep '2,480 

Publications ' 

"'‘•er., sso 

Collectiona jqq 

, • ’*'®‘** 8,100 

Tho station is conducted primarily as a model pkciculturai estab- 
lishment, having for its function instruction in fish culture. For this 
purpose a course of seven public lectures is given in the spring of each 
year on the principles, methods, and apparatus for fish culture, with 
abundant illustrations from collections, hatching and culture ponds 
of the Btaltion. This course is open to all who can profit by it and is 
attended by 150 to 200 heairere annually. It is of the nature of uni- 
versity extension work rather than formal . university instruction. 
The^ station also conducts' a bureau for information and technical 
advice on the construction, installation, and operation of fish hatch- 
eries, the care of culture basins, and food and diseases of fish. 

The station keeps under culture a wide range of food fishes, prima- 
rily as a basis for instruction and information rather than for culture 
and <listribution, though the-surplus products of the station are dis- 
tributed to waters of the vicinity and the mountain streams of the 
Pyren^. The salmonids kept in cement tanks and reared aiy>h 
spring in the hatchery are the California rambow trout (Sqlftio irideut), 
the brown trout (S./orio), the salmon (S. talar), and the brook trout 
(Salveltnut fontiiuilis). In the culture ponds are kept the bream 
{Abramit brama), goby (Gobio fluviatUis), tench ( T^nca vulgarit), carp 
{Cyprinut earpio), perch (Perea jtuviatilit), chevaine (SyuaUut 
eepKalus), the frog, and crayfish. ii 

'nie.aqyarium, museum, and grounds of ilie station are open to the 
public on Sunday afternoon for inspection. ‘ ’ 

The l&m of investigation in progress at the station are the a^- 
matization of the salmonids to the warm water? of the lowlands, 
improved methods of batehiW, feeding, and rearing fish, hybridizer 
tion and the mtroduotion of riew forms, and an investigation of oertaih 
ntotozoto and bacterial dhfezsaii of 
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Ui^wtheuiBpioeebf theatatioDth«rauiBsu«dequ*rt«rly-^BuU«tin 
PopuUire (Revue gteteale, technique et pratique) de la 'Piscioulture 
, et dee Ameliorations de la Pdche," with the director of the station as 
editor. 

The>uadinK is a plain two-etory d wellinR (0 by 36 m. ). with the long 
^Me upon a passageway ami the other fronting upon the gaitlen, 
i^ich eontai^ the culture basins. This buUding contains on the 
pound floor, in addition to the quaitere of the keeper, the vmtibule, a 
lalw^ry for the study of the physiology and pathology of fishra, 
pubhc oflSoo, and an aquarium room (5.5 by 14 m.). The floor above 
oontaira a lecture hall (5.4 by 16 ni) whose walls are'ado.-ned hv an 
extensive ooUeciibn of samples and illustrations of the implements 
and apparatus used in angling and in commercial fisheriee. Tlie room 
is arranged foratereopticon. A corridor, whoso walls are hung with 
and charts illustrati^ the distribution of fresh-water fish and 
giving gr^hically the statistics of fish cultu^e, leads to the museum 
(6.7 in. by 8.3 m.), containing a complete collection of the frreh-water 
fishn of western Europe, exhibiting their different races ^d their ena- 
tomical structure, eopeciaUy those of taxonomic value. A second 
part of the collection exhibits the developmental stages of a numlier of 
species from ^ to the adult, with a supplementary microscopical col- 
lection. There is. also a representative hydrobiolpgical collection of 
species of plants and aoimah related to fish culture as food or enemies 
of fish. The adjoii^ rooM serve as investigators’ laboratories and 
are equipped' for microscopical work and dissection. 

Adjoining die main building of the station is the large new piscicul- 
tural laboratory (about 20 by 20 m.) equipped with cement hatcliing 
troughs of a new pattern. In the garden are tlie cement water tower 
with m^ine house beneath, the sheltered salmonid basins, the great 
reservoir, and the extensive culture basins. 

The grounds of the station contain 11,788 mj. m., of which over 
three-quarters are at present occupied by the buildings and culture 
ponds. Thq water supply of the station is drawn from the terminus 
of w irrigating canal, the “St. Martory,” which foUows the left 
ba^ of the Garonne from the Pyrenees for a distance of 80 km.' It 
delrvers per hour to the station about 180 cu. m. of mountain water 
free from any contamiMUon. The water is dischaiged from pipes 
from the canal 4 1^. distant directly into a great reservoir (18.8 by 
* capacity of 2,800 cu. m.), which is contained 
within massive buttressed walls 3 m. in height. A am>llAr reservoir 
(4.1 by 60.9 by 22 in.) bu a cqiacity of about 600 cu. m. From the 
WB^oiri the water is esLnied to the aquarium room, to the culture 
ham, ^ to the river. The mam reservoir serves as a sedimenta- 
tmn pa^, whence the clear water is drawn off into the umAll^r reser- 

wving out.over rodky terrsoes to the culture basins Mpw. It 

.... . ■ ■ . ' ... i 
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alao ooDtains .mifficient water U> carry the plant duiing periods of 
repair to the canal. 

The culture basins-are 1 1 in number, with a surface area of about 
8,000 sq. m. They are all sunk in the ^>und, with walb and bottom 
of cement. There are 1 1 rearing basins, comprisinf^ six looji^ basinS| 
four annular basins, and a model vivier. Tlie last named b a large * 
basin (9.9 by 39.8 by 2*3 ni.) with one end harboring a sloping bank of 
water plants, with submeiged tuba of water liltee whose leav€« provide 
shade for U\e fisli, and floating rafts of water cress and pots of gentles. 
Tliia vivier b used for a demonsiration pond for culture of carp, tencbi 
and bream. 

Adjacent to Uib six long parallel basins (each 3.8 by 66.2 by 
.2.2 m. deep), between long lines of sheltering plancf trees, eacli dea- 
tined for the culture of a particular 8jH>cie8 of fresh-water The 
four annular b^ins each suiround an bland 6 tp 10 m. in diameter, 
are 3 in. in width and 1.75 m. in depth. One b used for frv of trout 
and perch, for pike and eeb, a second for crayfisli, a thirti for accli- 
matization experiments, and the last for frogs. 

The salmonicb, are kept in slieltered cement tanks sunk in the 
ground and roveixHl with wire screens. The tanks are supplied with 
water pum|KHl from a well sunk inU> w^ater-beiu’ing sand strata. 

The a(|uarium room b furnislied with several score of aquaria of 
asBortetl sizes, a large floor basin, und rowis of door tanks. It is used 
for oWrvation, ex^>erimental work, and work with fish diseases. 

Uterature: Roule (1904), Zacharias (1905), 

FISH cultural laboratory OF THE UNIVERSITY OF GRENOBLE 

dSfeRE). 

Dim’tor, I*rof. ix)ui« Leger, Laboratoire de Zoologie^ Univervii^ Orenobl^, Iji^.' 

Dr. L. Perrier, Chef dc^ travaux, Univeiait^ (irttiioble 

IVepa^tor, Dr. Ed. Uiwie, Univciwl^, Grenoble. ^ ^ 

Founded in 1901 by Professor Leger, tliw laboratory b intimately 
associated with the University of Grenoble and is essentiallv a labo- 
ratory for research and experiment. J 

In its orgamzation, its relations to researcii ajid ediication, and to 
popular instruction thb laboratory is remarkably similar to our 
own agricultural experiment stations associated with our state 
universities. Indeed it for^ an excellent model for an aquicultural 
experiment station, uniting aa it does scientific research of . the highest 
order with" laboratoiy experiment and field culture, and the practical 
instruction of foresters and others in modern scientific meUioda of 
culture. The advboi^ relation which exbts^ between the station 
and the fish culturbts of b>utheastem France b abb wityiil ^ to that 
which has arisen in agricultural matters between our experiment^ 
stations arid the farming communities.' 





-aj t ^ jiuo rearasg or con-* 

■' nd(ir»^e numbers of young s^onidss affords material for the 
■I mvMtigation of various questions of hydrobiology and ichthyo- 

■ pathology and for experimental improvement of the methods of 

■ fish euiture. The lines_ of investigation followed are these : 

■ _ 1. ^e rearing and acclimatization of various salmonids in the 

expenmentd ponds {SdrM irideus, trvmfario, Salvdinua fonHiudis 
feS' *®L • ^ ^ imdertaken with a view to determining the best 

R'i, 8{^ies for introduction into the various ponds, lakes, and streams 
m mthout detriment to the native trout (TnOta fario) and of extending 
■, - planting and culture of fish into new territory, both in high cold 
-Alpme waters and the warm streams of the lowlands. Success has 

■ ' ^ attended these efforts. 

“*tl»odically examined throughout their course to 
. establish their relative nutritive values and to determine not only 
I their «^pacit6 biogenique” but also the best regions for planting 

■,» young fish. In tlus way useless planting, overplanting and under* 

1 planting are eliminated and greater returns for the outlay of time 

■ and money secured. 

I _ 3. The intensive culture of different salmonid fishes jn small areas. 

■ IS oamed on in the experimental ponds. 

Hb- * laferatory gives gratuitously to private individuals and 

■ phenes socieri and advice regarding piscicultural 

V toatters imd has thus been of great service in the active extension 
of pisciculture among landed proprietors in recent years. It also 
OondUcts an active propaganda in this direction, holding public 

with addresses and conferences, for the government agents 

^ ‘ of waters and forests, for fisheries societies, and others bbth at the 
umveisity, and in neighborhoods where fish culture is practical or is 
possible. , 

Ht . laboratory also conducts in conjunction with competent 

5 ^,, chemists investigations upon harmful inilustrial wastes in their 
^ relation to stream pollution. 
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ceptera in Europe in the study of psrasitic protozoans, cnpecislly :tii6se 
of the lower animals. 

The members of the staff of the station are ail members of the ■ A 
staff of the zoological, Uboratory, and the entire annual budget of 
2,000 francs, granted by the ministry of agriculturo and the local 
department, is used in the maintenance of the mperimental and 
fish cultural side of the work. 

The station is located at Grenoble, 120 km.. |or two and one-half 
hours southeast of Lyon, and is compactly housed in the 
building of the university. It occupies several rooms,- one of 40 
sq. m. used as a hatcheiy. This room is an admirable model of com- 
pactness and though small (4 by 7 m.) provides for the hatching and 
roaring through the early stages of' growth of 30,000 to 40,000 
salmonids yearly. 

This room is carefully ventilated, has a supply of running cold 
water (11°) and is maintained throughout the year at a constant 
temperature of about 12° C. In the wanner (16° to 25°) research 
room the cypiinid , fishes and the American sunfish (Eupotnotis 
ffibbosus) and catfish (Atnevurut nebulosus) are kept for experimental 
purposes. 

The hatching is carried on in five batteries each of four troughs 
of. the modified Gbste type, each with a capacity of 2,000 eggs, and 
supplied with'three.to four liters per minute. These hatching troughs 
are of glazed yellow eprthenwsare. 

After hatching, the alevins are distributed to the low aquaria 
in the center of the room. Each tank <75 by 40 cm. and 12 or 18 
cm. high) holds 2,000 to 3,000 fish and requires 3 to 4 liters of watei: 
at 12° C. per ininuto. The low sides facilitate the sorting of the 
.^8® and attention to the aquana. Minced spleen and curds are 
used as food. In two or three months the alevins ard tranMerred 
to the larger aquaria (75 by 40 by 40 cm.) along the wall, whwe 
they rapidly attain the sife (5 cm.) suitable for planting. Individ- 
uals reserved for breeding are. kept throughout the year in. larger / * 
aquaria (2 by Q.8 by 0.5 deep) containing 800 liters and Supplied 
with 4 liters ofVater per minute by overhead spray. As many as 
100 trout of 20 cm. length may bo kept safely in such an aquarium. 

It is necessary, however, that the individuals in an aquarium should 
bo about the same size to prevent cannibi^ism. Trout reared in 
these aquaria attain a weight of 1 bn. in four to five years in spite 
.of imtricted. quarten,.. Three,loiiif cement floor tanka rwjtiving' thi 
Uye^OV from the aquarik are used fbrv^rii^ of diseaiMd. ft 
while the long cement floor tank (ir by. 0.4 by 0:5 hi;) .below the 
^uafla along the wall servos for the large individuab used as breed- 
iog stock or for Astoetw used in parasitolb^t^ resemrches.: A' 
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^oppcwte WaU, below the aqu«riam shelf, iseoanow oemant tmn.K 
^The hate^ is also equpped with an amphibian caira reseiroir 

r.i“ n 

.iS^lTTth. “ ““■y»p*‘*«>l»sy » oombtaed i„ p.rt 

>tiin tnat of the zoological laboratory of the univeraitv nn,l h.« *k 

eqmpment of such fiistitutionS^ In this room L thJ^A^ 
hjkes^wth stages of fishes, and the eneinies of fishes and their %7^ 

The field equipment of the station consists of a «««« k 

men^ bai^ distributed at various altitudes (276 to 1 600 in^**Md 
«ippu^ mth dit««t ,,p„ 




FISH CDLTtfiuL STAtlOir OF BOBDBAVi:. 


THB PISH CULTURAL STATION OP BOROBAUX. 

Director, Prof. J. *kunstle<, Loboimtaire de I’AnetDinie Compwde et de I’ ^miw yiw 
log:ie, Univernt^, Bordeaux. 

For several years past a local fisheries society in conjunction with 
Professor Kunstler has maintained an experimental station for fish 
culture whose aims are mainly practical. 

ABANDONED STATIONS. 

Several stations founded in earlier years in France have ceased to 
exist. These are the station of Fol and Barrois founded in the seven-- 
ties At Nice, which was given up on the opening of Jhe French station 
in 1880 at Villefranche, which in turi^ was abandoned after the cholera 
outbreak of 1882 and the opening of the Russian station at that plAce. 
In 1882 in connection with the aquarium of the zoological gi^en at 
Havre, a station, which was, an annex of the laboratory of physiqlogy 
at Paris, was opened with Professors Gibert and Paul Bert as direc- 
tors. The station was discontinued on the death of Bert in 188 ft.* 

In the latter part of the eighties M. Ch. Bettencourt, a naturalist 
of Boulogne opened at his own expense a small laboratory at Portel,- 
which, until his death, was hospitably opened to students and natural- 
ists of the Wimereux station. 
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CHAPTER IV. 

GREAT BBITAIR. 

INTRODUCTION. J. 

support of biological stations by educational funds o 
?*" * often in connection with universities, so generalh 

• E“«>Peso countries, is almost wholly lacking k 

Gre^ Bntam. With the single exception of the Getty Laboratory 

atation^nto university, the biologicd 

Jtotions of E^land derive only meager rentals of a few tables directlv 

from university or educational funds. The stations have been forced, 
^ memberships of supporting societies composed to 
a considerabk extent of scientific men themselves, to private bene- 
factors, and to the commerciaUnterests of the fisheries for aid The 

rui:“K * and fluctuatmg financial support, 

a 1^, but, fortunately, rarely predominating amateur, as over 
I gainst strictly scientific control, and a relatively veiy large absoro- 
t«« ot th. taKijMd WiUe. „ tt. Briti.h Li iiS 
fishery work. The scientific fisheries work done by the British sta- 
tiOM 18 unsu^assed in its exceUence and effectiveness, and the popular 
features, such as public aquaria, elementary and technical instruction, 
a« ^rwraUy well developed, but the strictly scientific phases of the 
stations actmties too often suflFer for lack of adequate financial 
support and from consequent loto of scientific interest. 

ThejildMt English station is that at Plymouth ( 1888 ), built and 
Mp^rted by pnyate subscriptions and state funds, the fisheries hav- 
^h^ from the start a large interest in its support and direction 
About the saine time the PuflSn Island station ( 1887 ) was opened by 
Professor Herdman, to be succeeded in 1892 by that at Port Erih 
«d suppfemeiited in 1896 by that at Piel-in-Barrow. The Piiflin 
lalMid station, pacing to the control of University College at Bangor 
. was di^ntmued in In all these enterprises of Professor Herd- 
i;|!:feju,,the pqiqlar, e^noinic, and interesto have been hapnilv 

fe ^hinoctiofa-mth tlte Ndrthumberlafid^h- 
,^'w^tteVthe station at Cullercoats was opened, 'and in 1902 
^t at Westoft for the prosecution of the Work of the Interhationil 
pommission for the Inv^tigation of the Sea, whidi also drew heavflv 
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upon the strength of the Plymouth station for its investigatioh. The *■ 
only ^sh-vater station in Great Britain, that at Sutton Broads, owes 
its origin wd support entirely to private benefaction. For many 
years Mr. James Homell maintained a private marine laboratory in 
a m^gi^cent location on the island of Jersey (1893), but this was 
discontinued when Mr. Homell took tp the fisheries work at Oeylon 
in 1902. . 


The influence. of the famous Ch^lenger expedition and its able ’ 
loader. Sir John Murray, has been felt profoundly in the development 
of biological stations in Scotland. The firet station in Great Britain 
was founded in Scotlwd, at St. Andrews, in January, 1884, a nd a few 
months later the station at Granton was opehed under the direction 
of Doctor Murray . In the following year a small field laboratory was 
opened by the fisheiy board for Scotland at Tarbert on Loch F^e,.' 
and in 1888 a small laboratory was built in connection with the fish v 
hatchery at Dunbar. The stations at’Dunbar and Tarbert were sub- 
sequently closed and a new laboratory and plaice hatchery was opened 
later b^ the fishery board at Aberdqpn. The institfllion at Granton 
was also short-lived, and its floating laboratory The Ark was sent in ' 
1886 to the west coast of Scotland, where her presence led in time to 
the foundation of the Millport station; opened in 1897. The Chal- 
lenger oflace imd the Scottish oceanographical laboratory are the out- 
come, respectively, oPthe Challenger expedition (1873-1876); and the 
Scottish antarctic expedition, and are concerned, primarily, with the ’ 
investigations of the collections made by these expeditions and the 
publication of thleir results. The "Survey of the Scottish lakes” is a 

scientific project without a permanent field laboratoiy. 

While, the economic factor has been helpful or dominant in the 
foundation of the stations at St. Andrews, Tarbert, Dunbar, and 
Aberdwn, the research feature has been prominent in all arid is the 
main, if not indeed the sole, function of Scotland’s finest stations at 
St. Andreva and Millport. Owing to defects in organization, the • ' 

latter station h«S come, temporarily it is to be hoped, to serve popular . 
rather than scientific interests. 




, In 1899 the Royal Dublin Society opened a marine laboratory fot 
fisheries work in the 220-:ton hull of the brigantine SeUum, which had 
been reb^t into a floating laboratoiy. This was transferred in 1900 
to the Irish fisheries bureau, which under the direction of Dr. E. W. 
Holt has done much excellent marine biological work in cboperatiqp 
OTth the international^tonimlswon. The Irish ^ 

fisheriiss station at Ard^ (1904). At Bangor, near Belfast, a nhall 
station IS maintained in coimection witir (^een’s CoUese and the 
Ulster fisheries committee. ^ 






biological BTATIOirS OT vhon. 

laboratory OP THE MARINE BIOLOOICAL ASEOQIATION AT PLY- 
MOUTH, CITADEL HILL, PLYMOUTH, ENGLAND. 

Tliilrii.®! ^*»«»‘<»y. CiUdel Hill. Plymouth, or Pioherie. 

*®*«P»l*«Ww«. lAbomtory. Plymouth. • 

AmutaDtdirmjtor.L. R.Ci»wshay,M.A. /“oum. 

AmutantnAtuialut, A. E. Heffoid, B. Sc. 

MturJist, intemAtional inveotigatotB. A. J. MaaonJone*. M Scj 
Hydwgrapher.-D.J. Matthews. , *». m. ocj 

Piepwator, A. J. Smith. 

In addition, an assistant, a prepamtor. a^clerk, an engineer, a careuker, ^nd'a boy. 

The Plymouth biological station was indirectly the outgrowth of 
tte Interaattonal Fisheries Exhibition held in London in 1883. 
^bhc mterest m the scientific mvestigation of problems relating to 
the &hones was stimulated by this enterprise and resulted b a 

?rSf- March 31, 1884, 

at which Prof. T. H. Hmdey presided, and as a result of the meeting 

representative provisional council was appointed of 
thirty-^m members, mduding representative of the Roval, Lin-r 
nean. Zoological,- and Microscopical societies, of the fisheries mter- 

biologists, among whom were Professora 

k H°°ker, Foster, 

^art, Marahdl, Moseley, Romane, Sanderson, Sclater, Playfair, 
Sejpnck, Sladen, Sorby, Doctor Norman, and Mr. John Murray 

The councd we formally organired with Professor HuxW 

dent, a long list of vice-presidents, and Prof. E. Ray Lanketer e 
eecretaiy and a board of fifteen dective members. By June 188? 

^rr. T’T *‘«J..’?‘>“/«bscribed, including E5,boO from the 
Uovemment. The sti^mg feature of the subscription lists is the 
laige ^ber of i^mduals contributing. The laigest gift (£2,000) 

Trctw Fishmo^ere-’ in Lndon 

SnS the Mereere (£315) guilds also con- 

tobuti^, “d the facultie and friends of the univereitie of Cam- 

SS raised £500. The Roval (£250), Zoological 

iwiC? (f 00) societies anS the British Assfcia- 

taon (£200) were also liberal givers. There were in all 26 gifts of 

f .375, of which 10 contributions were 
fixim o^anizations and 18 from, individuals. The remaining sum 

So?i^ T^irS ‘^®“““l»ted by smaU subscript 

individuals subscribed, includW 
Jh^di^du^ eubsQribmg to the Cambridge and Oxford funds. Of 
'K ^ o^«r two-thirds had educational or scienti^ affilia- 

in British scientific societies or university 
m liberality of British scientists and a 

^Img Ulustration of the limitations of support finder which research 
labow in En^and, oven when explicitly directed to a large extent, 
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M was^tixe Pljrmouth station from the beginning, towaid InmiiK&iiil^^ 

tions of 6con6xiiic sigiiificftnc6. 

Jfr. Heape >wa8 appointed resident supermtend4ht durims £ 
pen<^^ oigamzation and construction at Plymouth, whi^ had been 

Mr. a C. Bourne, of New College, Oxford, was elected diieetor of 
the Jal^toiy and secretary of the association. In July, 1887 
M. J. ^ Cunni^bam, of the Scottish station at Granton, was 
appomted naturalist for fisheries inrestigations. • 

^The buildi^ was foraally dedicated June 80, 1887, tho?^ ht 
complete at the tune, at a public ceremony preaded c^ frr 
Flower, ^th addresses by Professor Lankester and othZ 
The laboratory ^d its fittings were completed in 1888, at a cost 

^ Mr. Bounle resiw 

he directora^ ^d was succeededton November 29 By Mr. W. L. 

C^d^ood, Ite. G, Herbert Fowler serving as acting director in the " ' 

mterun. Ih place of Mr. Calderwood, who resigned in 1893, Mr. E. J ' ^ 

IsS'Th* w remain at the post till October^ 

fh ' present director, was chosen to fill 

^ ?**• ?• fisheries nat^ 

r^t m connection with the Devon County council, giving onihhalf 
bis time to instruction of fishennen. In 1902, upon the 2lishment 
of the Interaational Comnussion for the Investigation of the Sea the 
station at Plymouth was placed in charge ottoe EnSisTi^ric W 

enlarged, the steam trawler Hudey leased 
or the field work, and a field laboratory opened at Lowestoft. The 
wuncil ^deliberately adopted the ^Ucy of throwing aU the energies 
of the station m^fo the prosecution of the international investigations 
^eptmg the r^pombiUty placed upon them by the Government! 
wto^the detennmation to place English fisheries science in a worthy 

_ Dr. Ev J. ^on was placed in charge as director of the invesrig»> . 
tjons, mth Mr. D. J. Matthews as hydrographer and Dr. L. H. 0^ 

M assistant. naturalMt for plankton, with headquarteire at Plymoiii^ 
he fisheri^ mvestigations at Lowestoft were in charge of Mr W 
^nuing, for m^y years associated with the Plymouth station fr 

Me^ C. F. Cmiot imd B. a. T«dd to imwtobMti* w2 

^^*^**®“ “““ ’3 ^ : n vrr . A u 

%e E^lisb ^rtioh of the intemationiri scheme of hydn^pi^^^; 
f execution of which tuts been aSaimted 
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'OP BuBcnra. xS ' 

^^i^^5HiM6 mV thw bbjeot the study of the seasonal 

■ ohongm which take place in the physical and td'ologipid Conditions 
preTailing OTer the entire areaoovered by thdintemational fwograinme, 
though more particularly directed to a study of the watere entering 
, the Nortii Sea from different directions. They are designed to 
determine (1) the origin, history, and physical and biological char- 
acters of the water found in e||ch locality at different seasons of the 
yev and at corresponding seasons in different years, changes, in 
which must necessarily have a profound influence upon the distri- 
bu^n and abundance of the fish life in the sea; and (2) the variations 
which take place lit the floatmg and swinaming organisms (plankton) 
which constitute the fundamental food supply of the sea. 

The investigation is carried on (1) by means of a series of quarterly 
oruisea made Simidtaneously over the whole area by the vessels of 
the participating countries. As a result of these cruises, a thorough 
knowledge, based upon the most accurate available methods, is 
obtained Of the conditions prevailing at all depths at certainiSixod 
stations, together with a less detailed knowle^e of conditions at 
intermediate points; and (2) by observations, more especially of the 
surface conditions, at as many points as possible during the time 
intervening between the seasonal cruises. ' 

The seasonal cruises ai^e carried out as nearly as circumstances 
allow during the first fortnights of February, May, August, and 
November, with a view to studying in detail the midwinter, mid- 
spring, midsununer, and midautumn conditions. 

Originally twenty stations in the ’ western half of the English 
Channel were worked on each cruise, but- later the work has been 
extended seaward and northward into the Irish Channel by the 
addition of new points of observation. At each station the following 
programme of work is carried out: 

Bydivgmphic and rruteorological. — The temperature of the water at 
the wrface is taken, and also, by nieans of the Pettersson-Nansen 
water bottle, with thermometers graduated to C., the temperature 
at depths of 6, 10, 15» 20/30, 40, 50, 76, AOO, 126 m.; and at the 
bottom. 

Samples of water are procured at each of the above; depths, and 
from these samples the salinity is subsequently determined in the 
laboratory by Volhard's titration method. 

temperature of the surface water are taken. 
vdiCT running- between the stations, and meteoror 
kcluding readings of tbs barometer, apd of the 
thermometer, are made at similar intervals. 
Samples' ^are taken with the following nets at each 
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I A verticAl hwi with a 8in»ll Hansea net, th« dJk of which luw 

150 moBhes to the inch* 

(d) H^with the OBretAng clocbg net, fitted with silk hmimr 

lOQ mralm to the inch, at 10^., midwinter, and bottom. 

en . K^therings four ordinaiy tow note having silk 2d 

50, JOO, and 150 meshes per inch, respectively. ■■ 

The eight sample from each station are subsequently examined in 
the laborabty, all the species of plants and animals they contain 
bemg recorded, and the abundance of each indicated according to the 

system adopted by the international council. 

Temperature records, water samples, and plankton collections are 
made repilariy, at weekly intervals, at lighUWps along the English 
and Irish cototo, ^d water samples are also coUecte<l bv trans^nel 

t*-““t»“tic lineie between latitudes 

gankton collections are also maile at Plymouth and in the cil 
The r^lanty of the colldbtions and the wide areas from which they' 
come have resulted m the accumulation of data of great hydrography 
and biological significance with reference to the circulation in the 
channel Md North Sea and the relation. of the Gulf Stream to the* 
Mcas. The movements of swarms of certain plankton organisms 
from the Atlantic, through the areas under observation, have been ^ 
t^d with precision, and important relations between the movements ‘ 
of the mackerel and the distribution of particular typos of plankton 
and .W6atn6r conditions have been ^iacovered. 

The inclusion of fisheries work in the original programme of the 
_Plyn^th station and its assumption of the burden of the inters 

in 1902 have practicaUy made it the scientific 
fisheries bdh^ for England. Its scientific output in this field has 
been large and of exceptionally high order. ’ ' 

The s^nd part of the programme, scientific research in other fields 
of maime biology, has shown no corresponding growth, but has 
rather.m the a^nceof fun^Js, adequate stall, and fiiciUties, remained 
as a secondary feature of the station's work. 

The Plymouth station was organized, and is controlled by the*^ 
Marine Biological Association of the United Kingdom, an oiganization 
consisting of governors (contributors of £500), founders (£100), life 
members (compounded at 16 guineas), and membeis (1 guinea -per 
annum). Ito ^airs are conducted and laboratories managed b^ - ‘ 
cqunc4 con^ting of the goveniqts, the officers (piesidehTSnnan ^ t 

IS" honoraiy tieasurery, the prime 

wardra of the Pishmonger's Company, and an. elected councU of 14 
membeis chosen annually. Associate members are elected from 
among persons interested in fi^er^ andmiume biol<^. ; IVy pa^. . 
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no du68 and have no share in the management of the aesociation. 
M^bere are e^ted on nomination by the council. 

The directoA>f the station ia elected by the council, acts as the 
•ecretary cf the associatioD and 'council, and prepares the regularly 
.published, reports of that body. The director has charge of the 
laboratoiy, aquarium, and library, echts the publications, and attends 
to the correspondence and general affairs of the association. With 
the removal of Doctor Allen to the Lowestoft laboratory, an assistant 
director wm appointed in immediate charge of station matters at 
Plmoutfa. . 

the only adm^trative relations between the station ^d the edu- 
cationid institutions of Great Britain is the appointment of a governor 
by each of the universities of Cambridge and Oxfonl. Indirectly, as 
members of the association and, council, the biological faculties of 
these and other English universities practically control the affairs of 
the association and the station. It is not without significance that 
the association has been intrusted with the direct control of the sci- 
entific fisheries investigations witliout tlie intervention of political 
administrators, other than parliamentary committees. 

The support of the station is derived in part froni government 
grants, private donations, dues of members, sales of supplies, admis- 
sions to aquarium, an<l rent of tables. For the year ending May 30, 
1908, the income and expenditures were as follows: 

and expendUurtM, Plymouth Inological ^ion.. 
ttSCKim. 


H. M. treasury 

£ 

a 

FishiDooffer*s Company 


U 

A 

Members 


u 

A 

Rent of Ubles 


0 

0 

. Donations 


A 

A 

Hire of steamen for international investigations 

Loan ; 


u 
0 
1 A 

Sales of publications 


14 

9 

'Sales of specimens. ; 


A 

1A 

Admissions to aquarium 


iU 

in 

Total 


lU 

5 


EXPBNDITURBIl. 

SalarieB ^ Staff (3) ^ 

Employees and labor,. * * 687 

Tiavel^fexpenses.... ... m 

;^lbjfary« . . . . ... ........... 104 


18 


rPiiblicaticNDis^^ 


80 


■ ludatenanc^ of building, aqbaria, taxes, insurance. 311 

: Offke wqpenses,; p^ etc. ' j 28 

Gli«; chemicals, apparatus.; 


10 2 
16 6 
15 6 

U 2 
2 4 
15 1 

2 8 
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MainUnMnc*o( bo*t«, iMt«,8Mr, etc * J t 

Uwin«iiimmiice ?“ • » 

Co«l rad wkler far rteamen ' ’ * * 

Applied towud purchMe of «t«raier Huxley../!!!! tl 

Deficit (ront previous year 

• T1 

It IS eatwatod that the receipts from the aquarium and sales of , 
sfwimens do not reimburse the staUon for the expense of mainrs.n.«^ 
of the tanJra and ^t of coUection. The international investigations 
are c^ed on a budget (£6,000 per annum) independent of that of 

The Plymouth station for a season conducted elementary instruo- • 
tion for fohennen m conjunction with the local county council under 
l^tor Kyle 8 supervision, but this has 1>een disoontmued. At the 
. time of the Easter rooess a vacation 'coutee in marine biology, con- ' 
tmuing for four or five weeks, is conducted at the station usuaUy by 
some memiMr of the biological staff -at Cambridge or Oxford. The 
OTurse consists of field and ^laboratory work, with daily lectures and - 
demonstrations. A fee of £5 is chaiged for the full course and stu- 
dents pnmde their own instruments, the station furnishing labora- 
toiy facilities,- reagents, and material. The income from this source 
IS riiared by the station and the instructors. Students are expected 
to have had elementaiy training, at least, before applying for admis- 
ajon to these courses. Often as many as twenty-five students attend ' 
the vacation courses. 

The Plymouth station fulfills its function as a research institution 
^ide from economic mvestigations) by offering facUitiee for bdi- 

ri^tton As'an insti- 

torion It attempts no coordmated programirie of work outside of the 

• “T .'*1^ tobies are 

station, tp the number of fourteen, with room in the 

of thrtab^^'Th~°“^ ^Ti?^ ' 

work TK?? w toboratoiy are utilized for the fisheries 

work. The tables are renteil to qualified investigators at 


o £^a year, £25 per half year, £5 per month, or £1 iOs. per week. 

® to become rent^ of the 

tables, (fevemors and founders have a right to the pemnal use of 




toWes without chaigo, Md on permanent foregoing of this privileM 
i^y imnupate an eligible person to a table one month pe^ 4ar & 
ri»e“bdrs receive a reduction of one-ftmiJhi^ha^i 
and to state-recognized authorities tables are free. Glassware fof 
laborato^ use, the ordinaiy reagents, material for investigation and 
^ ,to occupanlTof tables 


Ufi 
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Of all 


, luto alTOhol 18 made. Microeoopical euppUea and expenaiTe 
wagwta fee purehaaed at the laboratoiy. The station does not 
supply nucr^pes or othqr instminents. A list of the W equip- 
ment M funuah^ and a copy of the “Regulations for the workinir of 
thel^ atory' is sent 6n application. Each bvestigator is aBotted 
a part of the tank space in the main laboratory. Tlie anociation 
dom not permit naturalista to make soological collections at the 
staUon, but provides these for sale at fixed prices. Price lists are 
iwt on application. No charge is made for material coUected by 
mTest^tora for personal use, beyond that for containers and pack- 
of specimens available for reference and for 
use m tdenmcation of material is found in the station. All investi- 
gators are eaj^tod to ftimUli to the director, upon the completion 
of theu work m the laboratory or witlun three montlw thereafter a 
•Winmary suitable for publication iu the “Journal.” 

The sUtion is>open throughout the year and its facilities are avail- 
.able for all equipped investigators on application to the director. 

iT^> ^ notice is expected. The best season in the matter of 
c^i^ing facdities is from March '15 to September 30.' Pleasant 
lodpngs at moderate prices and good hotels are to be found witiiin 
a ^ort distance of the station. American investigators find a coi^ 
mal welcqme at Plymouth, a mild climate, and much of interest and 
diversion in the vicinity. 

The Plymouth station occupies a commanding position adjacent 

^ tfee famous prome- 

nade, The Hoe, with ite statue of Sir Francis Drake and the Eddy- 
stone l^ht tower It stands near the edge of a sloping reeky cliff 
at an elevation of 95 feet above sea Jevel. Its grounds (240 by 265 
I association by the war office, occupy thh wliole 

ength of King Charles Curtain and have an area of about 63 600 
square feet. A road lies between this plat of land and the sea, and 
private wcess to a smaU section of the seaboard is provided for bv 
of a tunnel 7 feet 6 inches liigh and 6 feet 6 indies wide, which 

loa^ foim the area suirounding the ceUare, beneath the read to the 
roCKs beiow. 

The buUdmg is placed 90 feet from the waU of the citadel, and is 

ateut 60 yards from high water mark. It is m the form of two 

blocks, which are^esch 34 feet 6 inches long by 42 feet wide and three 

feet), Md a central connecting portion 70 feet long 

by 34 feet 6 inches wide and two stories high (30 febt). The east. 

fPMi and west fronto are built entirely of dressed limestone, which 

A r®*^**®*^ ®“ /f the window 

MMl doojr dressings are of brick. ' . 

‘vt is peaked and covered with sUto; 

“ flat and covered with lead. . 
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inched long,.ai^ 





„60,^ 
gsUo/ 18 . The roof of 
a l^on of each of 

"1^ reeeirvi^ is 6 

feet higher than the 
' remainder ahd is fit- 
ted with a gangway 
to enable a^^man to 
walk iieide, lliese 
reservoiiB are built 
of concrete and 
coated with a special 
. asphalt^ they are 
arched with brick 
and completely cov- 
ered over. 

The arrangement 
of rooms in the build- 
ing is as follows: 
i^eSars.— The cel- 
lars (fig. 16) are 13 
feet high, and consist 
of an engine room 20 
by 16 feet; a boiler 
room 20 by 11 feet; 
an engineer's room 
13 by 11 feet, a coal 
cellar, storeroom, and 
toilet. 'Access to the 
cellars is provided 
for by means of steps 
down, iuito the area 
oh the north side. 

Ormmd floor, west 
block . — The rooms on 
the ground floor (fig. 
13) are li feet high. 
The main entfonce to 
the buildhig is ih the 

osdter o| ^ 'treat 
liwe^iaris block, 
and 1<^, on the 
one hand, by means 


, . ■ vue uanu, ey means 

^e aqttarmih, and on 
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bedroom, <auefe> ke r o f the I wi M i ni;. - ' T hflMiha g nwitt« ^ 


CELLAR 
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receivii^ room" 20.5f^ 



th« staircase leadiilg to the first flobr, and a 
1^ 10 feet iM placed. 

Receimng room. — ^Materials for workers in the laboratory and to 
stock the aquarium are brought by the fishermen into the receiving 
room. This rboni is on the ^pnd floor’ in the western block above 
the ehgine ibom, arid commuiiioates directly by means of doors with 
the yard outside and with the aquariuiQ, and,' by means of a lift, with 
the floors above it. Putside of the entrance in the area behind the 
building is a shallow open tank of asphalted wood and gravel bottom 
(3.5 by 18.5 by 1.7 feet). used as a filter bed and for temporary Storage 
of unsorted material, the room is fitted with a large sink (a^wi'th 
tables . dpoh which the sorting^ of material and the dissection of./laige 
a^als can be carried on (b, b, c)— one of these tables (c) is supplied 
with a slate top — and with sufficient shelves (d). A supply .of fresh 
and salt water and a coil for heating water is placed over the sink. 

Cfenfer.— The central part is occupied by the exhibition aquarium 
iXK>m, from the east end of which a door leads into the east block. 

Rost bhek.~-On the north side of this block is Laboratory II, 17.5 
by 16 feet; on the south side. Laboratory III, 15 by 9 feet. Both are 
equipped with simple laboratory fittings. The remainder of this 
fl<»r of the block is occupied by the kitchen and offices of the super- 
inmndent’s residence. The main shtrance to the residence is in the 
center of the east face of the block ; it leads into a passage from which 
direct commuiucation with the aquarium is provided. A staircase 7 
feet wide leads' to the first floor. A back door is placed on the north 
side. 

Seeopd glory, ivegt block . — The rooms on this floor (fig. 14) are 1 1 
feet high. The staircase opens on to a landing above the entrance 
hall, .wd from, this point a staircase communicates with the third 
floor, and a passage 6 feet wide leads into the main labpcatpry. On 
the north side of this passage is the physiological laWT^ry, 20.5 
by 16 feet, now used largely as a collection and preparation room. 
There are two sinks in this room, each 3 by 1.5 feet; onex>f these is of 
glazed earthchware and is supplied with salt to well as fresh water; 
the other is of wood lined with lead (o, o). A Imge cupboard, 8 feet 
8 incbffi long,^6 feet ^h, and 15 inches deep, with air-tight glass 
doors, is fitted against the south wall (6) and shelves oh the east walli 
Two substantial tables, 3 by ,6 ftot luid 3 feet high, and one table, 4 
by 6 feet and 3 feet 3 inches hj|gh, ^ ^ supplied; these tables are 
not fiqttum, but can be mov^ about to dtoired. ' On the eouth side 
chemical la]^^ l4;% jB, feeLVy^^^^ the 

iWm^pws 3 f^3 inches abovh^^b ^burstone- 

: ware btoins toe let into the bench at ihte^iilB^ and fresh water con- 
due^ to eacb^ Shelves are, placed against the window piers above 
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the bench and capboards and drawers along its whole length beneith. 
A slate-topped table 1 by 8 feet and 3 feet 6 inches high is jdaced in 
the middle of the room (<f), and contains four rows of drawers of 
different sises, each row conuBting of five drawers. A sink 6 feet 
long, with drying board, table, and shelves, occupies the east wall of 
the room (c) ; shelves are plac^ along the north wall (1), and a stink 
cupboard (^), and blow-^pipe table (f) along the west wall. A small 
room 8 by 14 feet communicates with the chemical laboratory. 
These two laboratories are entered through doors windh open into 
the passage. At the end of the passage a door leads into the center. 

Cfenter. — ^The main laboratory occupies the whole of the first floor 
of this portion of the building. It is provided with seven large win- 
dows on each side, which reach from a point 2 feet 6 inches from tl^ 
floon to a height of 10 feet from the floor. ..The roof iro collar-beam 
roof with tie-rods leading down to the feet of the princip^. It 
is 16 feet from the floor to the ceiling al(^ng the«center of the room. 
The floor is specially constructed of Dennett’s arching tb insure free- 
dom from vibrations. Along each side of the main laboratory are 
seyen compartments (m) each 8 by 10 feet wide, formed of wooden par- 
titions on either side, 7 feet high and by a curtain suspended from a 
rod behind. (See PI. XXXII, B.) Each of these compartments is 
fitted along the window with a bench (o) 9 feet long, 4 feet 3 inches 
wide, and 2 feet 6 inches high, and an earthenware sink (n) 1 foot 
square and 8 inches deep. On the one aide is placed a chest of 
drawers and cupboards (r) 4 feet 6 inches long, 3 feet high, Mid 1 foot 
8 inches deep, and the whole of the other side is occupied with a set 
of shelves (p) conveniently arranged to hold small and large bottles. 
The sink is supplied with compressed air and fresh water; out- 
lets are conveniently placed on the bench. Mid a gas bracket oh the 
central pier of the window frame. . Between these compartments on 
either side of the laboratory is a space 14 feet wide. The eastern 
portion of this space is occupied with the series of twelve small tanks. 
(PI. XXXIII.) They occupy a space 4 feet 6 inches wide and about 
30 feet long. In a line with these tanks is a slate topped table (j), 
14 f^t long and 5 feet 8 inches wide, along the center of which is a 
.partition 2 feet high supporting a shelf. Water and gas taps are 
placed- at intervals along the table. A large sink, 5 feet long and 2 
feet wide, is placed at one end of this table, and another sink, supplied 
with drying board, hot-water coil, etc., is fixed along the w^tem’ 
w^ of the room A cupboard 3 feet faJ^ is placed ^beside 

thie latter sink and shelves above the cupboard. 

EoM Nock* ^The rooms on-this floor are a dining room| pantry, 
and study for the superintendent, and an offioo from which a. Haac 











W 'i'"-^'-' ' ') r;.' ;|i|I)i^ ^tIO*lW‘\0i'> .*' 

i;j », ©n this floor (fig, 16 ) a*© lo 

K' : w Tbe stoircaae aa q paasage ai« same as on the second floor. 

_ On the north side of 

the p&ssage is a lava- 
torjr, 8 by 16 feet, 
for the convenleilce 
of workers in the 
laboratory, and a 
private workroom, 1 2 
by 16 feet, while the 
h whole of the soutii 
I side is occupied by 
I the library (16 by 
I 30,5 feet). 

I East hhch—Thk 
I floor is occupied by 
« the quarters of the 
I superintendent. A 
small staircase 2 feet 

I g wide leads from the 

I I third floor on to the 
I B flat roofs of each 
3 ^ block. 

The greater part 
I e of the building is 
g S heated by means of 
I air," which is passed 
i over pipes through 
^ whi^ch hot water cir- 
\ culates at a low pres- 
I sure. A boiler is 
I fix^d in . the cellars 
I and pipes are carried 
I from it into the re- 
. ceiving room, along 
I, the north and south 
I walls of the labora- 
I toiy, into the chem- 
I ical and physiological 
I laboratories, the li- 
^ ■ brary’ and the super- 
intendent -8 office and 
living rooms* These 
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B. SIDE VIEW OE AQUARIUM AND BASE. 

AQUARIA AT PLYMOUTH. 




; XAWttAioiit or iUbikb utMobr, rtTHOTTm** 

TOi^ 8hafte^«c^ ag^ Tbetotf^i*,* 

‘ ®*“ ** regulated as dedM and 

through 4t the warn air eaten the room. The Muariumis toied 
by Mans of hot-water pipes lying in a trenck covered with iron 
gra^ along the passages between the throe rows of tanks (fig. 15) 
VentUation is provided for by means of shafts in the walls dSiding 
the central portion from the two ends blocks, into which the f^ 
air from Ae room is inducted through grids. The up-draught m 

nnI5^ Plymouth station consists of a 4-horae- 

TnT I k^^®f Brothers) gas engine, burning illuminating gas 

msldtad Tb.,ngin.rooni«86l«l.bo™M2llow 

t A ud M p,^ „ 7M (ert in Ingth, ol 4 in<li«i .nunM 

iron, ter^ating 17 feet below low water of ordinaiw spring tide in a 

' w** ? botto^ TSaller gas 

en^e (2 horsepower) of the same typo is used for the constant dr- 
culation.of sea water in the building. 

The 4-horseiwwer pump drives an air compressor which is used in 
ronnection with « Shonos ejector at sea level to fill the reservoira 
Water a ^casiondly added to the reservoirs to make up for evapora^ 
tion and lore. The r^ryoirs are used alternately a wrok at a’time 
and are refilled once in six or eight months or oftener according to 
the condition of the water. 

The pipi^, except for short sections of iron pipe adjacent to the 
pump IS of vulcanite throi^hout the building, with valves of brass 
near the pump and terminal cocks of hard rubber. The m.in n 
are 3J inches (inside diameter), decreasing to 
3i and 2 inches, withtenmnals of }-inch and J-inch terminal orifice 
about 6 inches above water of aquarium. * * 

Themains to the laboratory are of 2-inch pipe, with laterals of 
4 mches and termmals of glass tubing. The vulcanite* piping is 
made up witii sleeve couplings. No high-level reservoir is uL, the 
water teing forced di^tly into the tanks by the pump which is kept 
m continuous operation day and night. 

The exhibition aquwa (%. 13) are arranged on either side of the 
exlubition room (34| by 70 feet). On the northwrall are three large ' 
tanfaj two of them (f end g, fig. 13) are 6 feet deep and 0 feet ^ 
and 16J «^3Pi feet long, respectively, while the other (A)is 5 by 5 by 

o -^k P*®*®,**®?® “ aquaria is in panes 4 feet 3 inchee by 

6 fwt 10 inches and 1 mch thick. They are set in aquarium cement 
made of genume white lead miule into a stiff putty with Mwdend 
® t*t^ talliw. is added^ p^yent £^enW 
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too 800 D. The ai4es, back, aad bottom of the aquaria am of 2 inches 
slate set up in. red lead. 

On the south wall of the room is a row of 9 tanks 4 feet wide and 4 
feet d«p, one (t) 15, two (1) 10, and six O') 5 feet m length, with plate 
glass in panes 3 feet 4 inches by 5 feet 10 inches and 1 inch thick, 
with floor, back and sides of 1} inches slate. 

Both series of tanks rest upon culverts of brick and concrete linetl 
with asphalt, that upon the north side incloses a circulating reservoir 
3 feet 6 inches deep and 7 feet wide, and that on the south aide is 2 
feet 6 inches wide and 3 feet 6 inches deep. The tanks above dis. 
charge through vertical standpipes with surface run-off into these 
reservoirs which in turn discharge into the main storage reservoirs 
through a. concrete culvert. 

In the center, of the exhibition room is a row of five narrow table 
tMfa 9 feet 9 inches long, 2 feet 3 inches wide, and 1 foot 9 inches dSep, 
witfl tops but 4 feet above, floor level. They ha^ plate glass sides 
with panes 4 feet 3 inches by 1 foot 1 inch and i inch thick, and slate 
uprights and frames of 1} mches slate, backs and floors of 1 J inches, 
and partitions of 1 J and 1 inch. 

The aquaria are ail arranged with end-to-end circulation with over- 
flow on partition walls or each may have its indepeadent circulation. 

I In the research laboratory there is a series of twelve centrally 
located aquaria (PI. XXXIII), similar in construction to the table 
aquaria in the exhibition room, each 5 feet long, 2 feet 3 inches 
wide, and 1 foot 6 inches deep with side panes of plate gloss 4 feet by 1 
foot and one-half inch tliick set in slate frames with slate floor, oartis 
tions, and backs. ^ 


The Plymouth station has a full equipment for the chemical work in 
connection with salinity determinations and a Fox gas apparatus for 
analyse of gases in sea water . The laboratory has no equipment for 
bacteriological work or for special work in animal physiology. 

Th^re is an abundant equipment of glassware and the ordinary 
chemicals and reagents used in morphological work and paraffin ovens 
for enibedding. Microscopes and microtomes are not furnished. 
Among the interesting apparatus at the Plymouth station is the 
stirring device invented by Dr. E. T. Browne (1898) for keeping 
medusas alive in aquaria. It consists of a plunger made'^of a glass 
plat© fastened obliquely upon a vertical glass rod, which is moved 
up and down in the aquarium automatically by means of a lever, 
at one end of which a bucket, located in the tank room, is alternately 
Ped and emptied by a siphon, after the fashioq tif the Scott-Johnstone 
ti|i bucket, . / 

A type of aelrated aquarium for culture o/ small attached plankton- 
feeding organisnes, such^ hy droids, lias also been devised by Pro- 
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feasor Browne (1907), as shown in figure 17. It oonsiste of a UO 
squari^ jar aerated by oompreesed air, which enters throu^ the 
tube J? and escapes in the vertical^ tube C, which is one anh^f a 
U tube B. The end of this tube is inserted through a cork in the 
bottom of a culture tube in which the animals are suspended. 
The ascending column of air bubbles in the one arm maintains a 
downward current through the culture tube, bringing to the oigan- 
Lsms therein the plankton of the water for food. Animals in raoh 
tubes are free frotn sediment * , 

and thriy^luxuriantly without 
connection with an outside 
system of water circulation. 

There is no exliibition oollec- 
tion of the local fauna and flora, 
but a large collection of care- 
fully identified types of the 
local fauna is available for use. 

The library is excellent, con- 
taining over 3,900 volumes, in- 
cluding many sets of biological 
journals and receiving, by pur- 
chase and exchange, 140 cur- 
rent serials pertaining to 'bio- 
logical and Phenes investiga- 
tions. 

The marine equipment for 
field work is most excellent. 

In . addition to the steam 
trawler IluxUy (see Lowestoft 
station), which is engaged 
the most of the time on inter- 
national work, the station pos- 
sesses the • ChUuyfuif home’ port 
Plymouth, which is only occa- 
sionally engaged in the inter- 
national investigations and is 
at other tim^ at the service of the station for collecting cniises. She 
IS a ketch-ri^ed iron steamer of 69.3 gross tonnage, with inclosed 
^bm amdslups containing four berths. She has a length of 84 feet, 
beam of 16 f^t, and draft of 8.6 feet, and hae compmind 
engi^ of 20 horsepower. She oairies a crew of four men, a 
wmch wth ^ 1 ^ power of 2,600 pounds located forWard, and gal* 
vanized steel cables 120 fathoms in length and 4|, 2|, and * inohesin 
circumference, used in dredging, trawling, etc.; a hand sounding 



Fio. 17.— Dr. E. T. Browne’s cnneiit tsble lor powlng 
hydrofds. After Browne (1907). il , fless tube 9 by 
23 cm.; B, C, D, E, glms tubing; rubber tubing; O, 

tube with oomprjjseed sir; U, compremor. „ 











■ lined for wundii^ hydrographic imtnimcnta, and lighter forma of 

■ pUnkton oete. has since been replaced by 450 fathoms of a 

■ mm. plvamsed cable, breaking strain 400 pounds, made of four 

■ strands of eight wires each of No. 36 gauge, and the wnch has been 

■ connected with the dredging drum. 

■ In oonneo'tion with the fisheries work, the Plymouth station has 

■ cumulated a nch and varied assortment of gear and tackle for all 

■ types of m^e exploration, and is also fortunate in the servicos of 

■ collectors of long experience and extensive "knowledge of local oondi- 

■ tions and collecting grounds. Otter trawb of very efficient typo, beam 

■ Petersen young-fish trawls, dredges, plankton nets oMIensen 

■ and Nauseu.type, the Garetang closing net, and the mtemational 

I hydropaphic instruments afford a very complete outfit for bio- 

■ lopcal colWUng of bottom and pelagic life and for thoroughgoing 

K hydrographic explorations. The station also possesses a sailboat, the 

I Dohm, a centerboard yawl s fpet 1 0 inches by 19 feet 8 inches 

■ for use in short trips for local collecting. ^ 

I ’The investi^tions carried on by the staff of the station are pub- 

■ lished m part in the “Journal of the Marine Biological Association ” 

■ o. s. 1^7-88, n. s. yols. 1-8, 1889-1908. The more formal reports 

■ of the international investigations appear in the parliamentary blue 

I code Nos. 1312, 1313, 2612, 2670, 2966, 3033, 3165, and 3837. 

I A full list of all published researches made at the stotion appeare in 
I volume 8 of the journal. FF « 

I «(»ount of the inshore environmental conditions in Plymouth 

I ^und and the adjacent channel at the 30-fathora line will be found 
m the seveml ps^rs by Director .Allen (1899, 1904). The sound 
with the estuaries of the Hamoaze and the (kttcwater, afford a gieat 
vwety of rocky shores of limestone and slate, with limited strStches 
of sand, md all types of bottom from rocky to muddy, with occasional 
beds of Zontera, and depths up to 10 fatjioms. The outer grounds 
attaining depths of 30 to 35 fathoms at a distance of 9 miles, are 
. varied m chwacter and afford ideal conditions for dredging and trawl- 
mg. The tidal amplitude is considerable, the mean being ISi'feet 
imd the maximum at spring 18 feet, affording a coiriiderable range of 
shore collecting. The mean surface temperature is'about 12® and the 

sewniU ampUtude is from 7® to 8® C. The mean ^ty in the cban- 

< nd w about 36.3, nearly that of normal Atlantic water. The location 
station, near two estuaries, receiving oonriderable fivwk waIap 
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satis^toty for ordinuy work and to maintain otoo foiriy delicate 
^ organisms for a time in its aquaria. The fact that Myrnouth and 
Brixham are important centers for the fisheries of the channel adds 
greatly to the resources of the station. 

Tlie published accounts of the local distribution and breeding sea- 
f«)ns of the fauna of the waters adjacent to the Plymouth station 
exceed in completeness those available at any other European sta- 
tion. The account of the invertebrate fauna, compiled under the. 
editorship of Doctor Allen (1904) from the records of the laboratory „ 
and various specialists who liave worked at Plymouth, is of great 
service to naturalists intending to work at the station in giving a 
conspectus of th6 material available in that locality. The papers of 
1 l^pe ( 1 889 ) and Johnson (1 890) give floristic lists of the marine alg». 
Records of the plankton appear in the ' ‘ Bulletin * ' of ihe cemiral bureau 
at Copenhagen. i * 

The fauna as a whole shows a predominantly aodthem (Lusitanian) 
facies, intermingled with a large element' of northern fauna. With 
f 'le entrance of Atlantic water into the channel a ^nsiderable increase 
ensu^ in its pelagic life, resulting in part at least from the addition of 
neritic components. The plankton at Plymouth is thus but j>artially 
oceanic in character. Some idea of the relative richness of the fauna 
at Plymouth may be gained from the fact that the {ihts contain 36 
species of Echinodermata and 28 2k)anthaiia. 

The Plymouth station offers to the naturalist a channing environ* 
ment and in the main excellent laboratoiy and library facilities. 
There are also exceptional Opportunities (in connection with Low* 
estoft) to inspect hydrographic and fisheries investigations of the 
highest efficiency, applied with a broad comprehension of the whole 
problem of the production of the sea, and a direction towsgrd the solu* 
tion of specific, problems of the commercial fisheries rare^ attained 
in fisheries work. 

Literature: Allen et al. (1904), Heape (1887), Anon. (1884, 1884a), 
Browne (1896, 1907), Hartlaub (1902), Johnson (1890), DeAn (1894), 
Sand (1897), and administrative reports and other papers in tte 
Journal of ^he Marine Biological Association. ' 

INTtkNATIONAL FISHERIES INVESTIQATION FOR GREAT BRITAIN. 

Board of agriculture and OBherieB, Delahay street, London, 8. W., England, 

Members: Mr. W. E. Archer, aseietant secretary board of agriculture, London; 
Prof. D’Afcy W. Thompson, Dundee; Mr. R. H. Rew, assistant secretary board 
of agriculture, London; Dr. R. H. Mill, director British weather bureauf Prof. 

^ W, Oaistang, Leeds; Dr. A. T. Maatennan, inspector of fisheries, Landon^ pt. 

E. W. L. Holt, scientific adviser, department of agricuituie for Ir^d; Dr. 

T. W. Fulton, Scotti^ii fishery board, Aberdeen. 

Englidi branch: 

Director, Dr. E. J. Allen, the Laboratory, Citadel HiU. Rymouth, Xhigland. 0«ft. 
enlly at Lowestoft. 
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f Stii^daaMiBt«ii%lfiMR.H.Lee. 

i, S!Qp|9ye«s, one fttetes aagkijtept, throe clerical aaosiiaiiiiiB, bookkeeper and 
,.j ll#(^11)oiFyaaBi^ 

Toi^tajpb Mdresa: LaWaitory, Lowestoft.' , r 

£Afemationaletatf atPlyinoutb: ' ' 

' ■ Hy«at%h^er, lfc.l). J.Mat<liew8. 

' AasiBtantiwtui^lMtiMr. A. J. Maaon-Joaes. J| 

!tt® est&blifibment of the International Cominiasion for the Inves- 
ii^tion <rf the ^a in 1902 in which Great BritAin took a part resulted 
in the biological station at Bt^outh being asked to take charge of 
14® investigations in the kouthein British ^a,in the scheme adopted 
at ^n^ conference of the European powers, meeting at Chris- 
tiwii in 1901. ®liio field of operations for fisheries investigations of 
the EngBsh bureau inclndes the North &a west of 3® east and south of 
Berwick on the Tweed. Work has, however, been done practically all 
over the North Sea south of 56® north, with a few scattered stations 
north of that. 

To facilitate the fisheries woi* in the North Sea a temporary 
laboratory was opened on the east coast in 1902 at Lowestoft, in 
lured rjuarters in the center of the North Sea commercial fisheries, and 
Dr. W. Oarstang was placed in charge as assistant director. Upon 
Ms4ep»rtuie to^dsUniversity in 1907 Dr. E. J. Allen, of Plymouth, 
As^med charge in person of the work at Lowestoft. 

the work is directed throughout toward the immediate solution of 
Bcienti^c problems arising in connection with the practical fisheries. 
At the cIoA© of 1908 the Hudey had made 105 cruises and 664 hauls 
of the otter trawl, 801 with the beam trawl, and 1,248 with other gear 
ih exploration of fishing grounds. More than 560,000 fish had been 
lOhiMiired in connection with the detenmnAtion of age and growth 
l^'A^'19,000 Age deternnnations had been made by the exapninsir 
|c tidn Of wnuAr ||(aement rings hr the otcdiths, scales or skeletal str^ 

|| i^s. age determinations are used in the investigation of the 
0/. di^ribnfion of age groups, th^ relation of size, to age, the rate of 
feV growth on va^us grounds at dJfforent ages and in the two sexes^ the 
llldv 9* Successive ages, wad ^ at first maturity. 

my bed 6sli had |«en. released ^feh a view> to .deter- ; 
I ' A*»d mnweiiibiitof mrd ex had been 

amd. ■ If arked cocoa- 

f_ bottom ounents 

'dnN^ftUjted Xt sea ruid the Mturns collected fcr the purpose 
<mn»iitj9 on fish 

mm 









^ fating is studied ^ 

utilizutioB as lo4^ by fishes with and Irithotii 
Orof 12,000 food deteminatioiis have, beea juade. TH »- 
deposits are also subjected to j^sical and chemical analyses .wi^ A 
view to mapping the physical conditions on fiahing gmnnds. 

In addition to the biological investigations of the fisheries, extensive 
and thoiou^ statistics of the commercial fisheries are collected, and 
reduced by computation to show the average catch per haul of tbf* 
standard trawl per month on the various banks, to check against 
the experimental trawling of the Hudey, and the study of the diatri- 
bution of the age classes, with a view to tracing the fluctuations in 
the fish population .a|^ possible, detecting their causea 

HydrograpUc and plankton work is also carried on in a series of 
quarterly cruises of the to selected stations. This woA is 

supplemented by the examination of water samples, and in someea^ 
plankton also, collected at frequent intervals at light-riiips and by 
channelsteamships and trans- Atlantic lines for tbc purpose of tracing 
the movement of oceanic waters and ^leir relation to the harvest of 
the seas in British waters. 

The hydrographic and plankton investigations are carried on at 
Plymouth, and the field of operations for this work is the Rnglinh 
Channel, extended by cruises into tbe Bay of Biscay and Bristol 
ChanUeL 

The station at Lowestoft is located on the Marina, a short 
north of the fisherman’s wharf, in half of a dwelling house in which 
rooms have been fitted with laboratory furniture. No salt-water sup- 
ply and aquaria have been introduced. Here are found the office of 
the director, a smaU working library, very extensive coUections of the 
bqttoln fauna of the North Sea largely carefully determined, a fish- 
eries lalmratory, a zoological laboratory, a laboratory for the study of 
bottomdeposits with physical and chemical outfit, and a Schftnes levi- 
gatmg apparatus as modified by Borley for the sorting of bottom 
deposits by sedimentation, and a statisticaT office, where the 
of the commercial trawlers are worked up. 

T^labdratoiy at LowMtoft makes no provision forTn^ruction of 
My k^ and hw but limited facilities for research beyond the imme- 
diate nkeds of the staff, and no regular provision is made 1 m^ folr ■ 
mdependent investigations as at Plymouth. TTie constaat woHt of 
the Bvdtiy and the extensive collections at the siatkm afford exde^' 
tional a^ss to the fMns Of ths Ndrth Sea,%hae th^hcation pfW; 
stati^ In a great fishing (tefiter brings withjh macS of tb bMhairt 
a wide range of material. The Lywestoft Itation in kl^ of i)rixi& 
intereAt to viriting biologists is one of thefheet Jlustratioiis 
mtendvb apphOatiott of sbientific metho^sltd the study of fid ' 
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fx'i* Frf^Pi ►«• .:• ’•.;n.;Vi?T- vi^>..v>? 

“nwobtwoi^ 

“ “ ketch^rigged Bteel steamer wfti raised forecastle 
and quarifer-deck oanied forward to the foreside of the.trawi winch, 
’■ ’■ rapecia% for commercial steam trawling in .the North Sea! 
Tlwyemdlls 116.7 feet kmg, 21.1 feet beam, with a depth amidships 
of 11.2 feet, and a gross tonnage of 206 tons (net 44); Her engines 
are triple expansion of 450 indicated horsepower, and the boat has a 
speed of 10 knots an hour. She carries four officers and a crew of 
eight men and has cabins and laboratory space for three naturalists 
laboratory is forward of the foremast in a deck house 10 feel; 3 
inches •^de b^ lO feet long, containing fish-measufing table and two 
swing laboratory tables. Trawling is done with steam winch of 12 
horsepower and 200 fathoms of galvanized steel dredging cable 20 
mm. in diameter. The boat is equipped with commercial otter trawl, 
with-90 feet head-line, and beam trawl with 44 feet beam, shrimp 
trawl, Agassiz trawl, Todd’s crustacean trawl, dredges, tow nets, 
Qarstang closing net, Hensen vertical nets, Petersen young-fish trawl! 
tod the hydrographic instnimeiits of the international commission' 
mcluding Richter thermometers and Pettersson-Nansen and Ekman 
water bottles. . 

SUTTON BROAD PRBSH.WATER LABORATORY, CATFIELD. GREAT 
YARMOUTH, ENGLAND. 

Diiecton, Mr. Enstace Oumey, Sprowston Hall,' Norwich; Mr. Robert Gurney 
In^bun Old Hally Stalham. 

AddiP^as cosm^^dence regarding the station to the latter at Sutton Broad Laboia 
tory, Oatfield. 

Telegraph address: Oatfield , Great Yarmouth. 

Station, Stalhaniy Midland and Great Northern Bailway. 

The Norfolk Broads district on the eastern coast of England is 
one of unique biological interest. It is a flat marshy plain of some 
^600 acres traveraed by about 200 miles of navigable rivers which 
jhave lake-like expansions in their courses or in their adjacent, 

' ipteFConnecting laterals. The southerly drtft of sand and 
_ 8 along the eastern coast of Norfolk has since Roman times 
g^wdusdly closed the mouth of the great estuary, stopped the scour 
cOhe tide, and led to a gradual siting up of the channels.^ The 
ition pf the .adjs6ent marsh lands was begun by embank- 
^ is early as the tv^eUth cepttiiy, and is now maintained by 
pWtps which %!{>w back the flood water into the 
thp ifielfe wtoy of wl^hlfo :belWflopd-water level.- 
grtops' differing stirik^j^ in' their 
diverse conations of '7»go- ' 
'|a"the filBt group ape broads of the Itmne 












mdudmg^wcki^ specke of Namynt, Qtmmmu, and 
CortyfopAom. The second group are the broads of the river 4nt, 
shadow wwdy Expanses with a rich fauna of Uttoral species, but no 
purely pelagic species of Entomostraca. The whole area of these 
broads ^is filled with vegetation. The third group of broads are 
those of the river Bure, with weU-define<l shores, deep water, little 
or no vegetation, and a rich plankton of ^atoms and Crustacea. 

• lu biological and physical fohditions typical lakes. 

The brackish-water fauna is found to some e^nt in some of 
waters. ' 

The degree to which the marine fauna invades the breads depends 
on Mverd factors of season, tide, and storm. Prolonged northwest 
wmd ^ carry Ctenophores and marine Copepoda to Sutton Broad 
25 from the sea. The daily tidal osoillation affects wide areas 
of the broads m an exceedingly CompUcated manner, reaching within 
a few milea of the station, while the chemical tide, traced in daily 
changes inf salinity, ascends the stream but 12 miles. Salinity 
Iwyond the limits of the chemical tide is spread by diffusion and from 
the soil and in certain broads from local salt spring 

Sutton Broad was until recent times a sheet of open water of 
about 100 acres, but is now oveigrown by weeds aiid aquatic vegeta- 
tion, so that there is scarcely any open water except in channels 
which are. kept free for navigation. The greater part of the vege- 
tation consists of reeds (rirttndo),reed mace (TypAu), and bullnishes 
{bnrpm), whose matted roots form a floating platform strong 
enough to bear the weight of a man in places. There is much sub- 
meiged vegetation in the semiopen water. The shores are low, ill- 
dehned, and marshy, and the water level fluctuates with wind, rain, 
and to some extent at times in sympathy with the tides at Tar- 
inouth. The extreme range in level is 19 inches. The greatest 
depth of water is 6 feet. 

The iButton Broad fresh-water laboratory was opeped in 1901 m 
a budding erected by Mr. Eustace Gurney on Longmoor or Gravel 
Pomt near Sutton Broad on the river Ant, a tributaiy of the Bure, 
openi^ to the sea at Yarmouth. The station is a private iitotitu- 
tion, built and equipped by private funds. Its directore are Ox%d 
men who have interested themselves in the study of biological condi- 
teoM m the Norfolk Broad district. Froih 1903^ to 1007 llr, Pr ^ 

haa ta^ the duties of the o®se. In |907 Mr. O; H. 3toin was the 
natui^^f tba station, but at pteaeat ^ station is withte a -ri^ 
imatot. The station has nofrelatidn to educational institutionT « 
t^ fishenes and gives no instruction. It is devoted entirely Zthe ^ 
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mioraaoopM: W h«d *4 the station witho 

diuge llpion application to the diiectoi*. 

The lines trf investigation followed at the laboratoiy in the pa 
hare been iwanstae and developmental, dealing with distributk 
mid life histories of aiquatic insects, rotifers, crustaceans, and hydrac 
nids and with the botany and binomics of the area of inveetigatio 
Chemical and tidal investigations have also been carried bn for son 
tune, and a botanical survey is projected. The results of the woi 
ef local chmacter have been published mainly in the “Transaotioi 
of the Norfolk and Norwich Natural History Society.” 

The station is located about 1 mile by, water from the railwc 
station^ at Stalham and Catfield, both on the Midland and Grei 
Northern Railway, and 16 miles by carriage from Yarmouth. It 
, a small brick cottage with thatch roof, about 100 yards froi^ 
waters edge. It contains a general laboratory hwm 
space for four to five workers and bedrooms above for tito san 
number. The laboratory has no circulating system, but is supplie 
with glass aquaria. There are microtomes and a good supply of tl 
ordmaiy chemicals and glassware used in morphological work, bi 
no provision for bacteriological, physiological, or hydrographici 
investigation. The station has at its disposal several «tngi| boat 
a i6-foot 4-horsepower motor boat and a wherry, the Oydops, 
trading vessel of 22 tons converted into a floating laboratory an 
residence for field work at a distance from the station. ' 

The Sutton Broad laboratory, the only English fresh-water statioi 
is in an ideal situation for the investigation of the fresh and brackis 
yrater fauna and fiora and for an attack upon those fundamentr 
biolo^cal problems of adaptation of organisms to different chemicr 
media. 

Ldterature: Gurney (1904, 1908), Nicholson (1895). 


POVB MARINE LABORATORY, CULLERCOATS, NEAR NEWCASTLI 
NORTHUMBERLAND, ENGLAND. 

Divoctor, Dr. Alexander Meek, Oullercoata, England. 

In addition, an attendant, clerk, and a boy.' 

This biologicaljstation owes its origin to the efforts of Prof. Alex 
ander Meek, of Armstrong College, Durham Wiiversity, Newcastle 
Ih 1897 he opened a sipall laboratory in temporary quarters a 
GitBii«oats Bay, 2 miles north of themouth of the Tyne and 10 mile 
from Newcastle iot ddmection with the work of the Nor€humb®rlan< 
:iya4^erie8 .corumittee. The’ temporary laboratory , was burned h 
1?()4. This WM replaced by a fine new building ^1. XXXIV, A) 
Upon the old site, completed and opened for use in the 'summer o' 
■ 1908 . ' ? ■ ■ . 
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A. GENERAL VIEW, CULLERCOATS, ' COBBLE " IN FOREGROUND. 
Photograph hy Prof. A. Meek. 



B . interior of research aquarium room, showing banks of cement tanks 

Photograph by Prof. A. Meek. 
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DOVE MARINE MBORATORV AT CULLERCOATS. 
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‘*® fittings, oosting About 

e^d A. D. 19M by Wred H. Huddleston, M A. and F. B. a, ^ 
toe furtoerance of marine biology, and.as a muoorial of hie ancestnos. 
Eleanor Dove. 

The biding stands upon a shelf at the foot of toe cliff Oiat enoindeB 
the diminutive harbor of Cullercoats. Its 'foundations ai^ protected 
by a concnte wall which mes from tide level to a height of 10 fe^. 

bmlding^fac^ the east. It is rectangular in form with outside 
dim^oDs of 33 by 70 feet ^d its long axis running north and south. 
It IS built of pressed bnck mth stone trimmings and is throe stories in 
height. It m entered by a bridge from the cliff to its uppermost storv. 
Upon t^ floor are found only the reUring rooms and lavatorii. 
surrounded by a promenade end parapet, which incloses in one comer 
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Fio. 18.-aroimd floor. Dove tnarine Uttmtory. CuUeiwiatB. 

an open cement tank 16 by 8 by 3 feet 7 inches, which supplies toft 
salt water to the laboratories of the floor below. ^ 

contains a lecture room (19 by 23 feet) 
mth blackboard and lantern screen, and table room for a small class 
of elementary students; the private laboratory (16 by lOi feet) of 
the director, a dark room (4 by 7 feet), a small private kbdretery (8 

a rea^nt room (4.7 by 14.7 feet), a collection rown (|3;6 , , 

feet), and a general laboratow 

The rooms are aupi^d with gas, efeotrio light, hot and cold wster. 
and salt water. Each laboratory is provided ipith a te^wo<^ U 
^; ^rcel^ batoii)^^ 














BIOLOGICAL STATONS Of BUROFB. 


^ m.groMnd floor (%. 18) contains a sinaU office and lobby and two 
large aquarium rooms. TTie public aquarium (admission, 3 pence) 
occupies a la^geroom (40.8 by 29 feet) at the north end. It has eleven 
ferroconcrete (Henne bique system) aquaria with plate glass fronts, 
^e aquaria occupy three sides of the room, while in the center of the 
floor is found a pool Jfrinches in depth (1 1 by 16 feet) with a central 
fountam.- The aquaria are lighted through a sloping glass roof 
which projects from the building. A narrow iron gaQeiy projecting 
into the aquarium iwm above the level of the glazed openmgs affords 
accoM to the aquaria for care and cleaning. The openings above the 
glazings are closed by curtains so that the room is lighted solely 
through the aquaria. The bank of aquaria is 5.4 feet in height and 
has a uniform width (from front to rear wall) of 4 feet. The glazed 
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floor, Poi^ marine laboratory. CuUo^xMts; From HeektIOOO). 

Openings vary in size from 3.10 by 6 to 4.10 by 5 feet. Nine of the 
aquaria have but a single glazed front but the comer aquaria are 
larger, ha^^ two and thr^e 6penings, respectively. The floor below 
the tanks is depressed in a large trough, which is continuous under all 
aquaria, and forms along channel 4 by 86 feet and 2 feet in depth 
in its ceiitef. This channel receives the discharge from the tanks 
fthd 0^rves#as a fish tank for Jaiqg© fish. 

The Water supply is pumped by an electric motor and pump, 
l^neath the^ ferrocement tanks 14 by 21 by 12.6 feet, 
holding about 15,000 gidlqfnsj plac^ at the level of the second floor 
at the rear of the building. Ihe sea^pipe is of 4-inch black iron ter- 
^ about 270: feet from the building^ on the sandy 
^ Inwk, The distributing system is of gal’V'anised 
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iron piping, galranued after fitting, with gon-metal oooka. A tank 
upon the uppermost fioor supplies the laboratories while the aquarium 
rooms are fed wholly by the large tanks. EmJi aquarium tank has . 
jts oum mdependent fe^ (by overhead jet) and discharge, or all 
aquaria can be thrown into a common system of circulation. R erh 
has its independent flush pipe ^t in its floor, and has an overflow 
outlet set in the dividing partition shielded upon either side by silk 
or wire screens and discharged into the trough-aquarium beneath 
The worker's aquitrium room (PI. XXXIV, B) (30 by 32.6 feet) is 
in the southern end of the building. It contains 38 separate aquaria 
with overhead water supply. The aquaria are arranged in three 
rows of 7, 6, and 6 double tanks, respectively. They are in K»nlr» 
stepped down in 3-inch intervals from one end to the other, so that 
the water may pass through from one aquarium to the nA^ t in the 
baiifc, if desired. Each aquarium may also be operated independ- 
ently OTth Its ovm supply and discharge, if desired. The discharge 
pftss6s into &n opon trough in tho comont floor. 

These aquaria were built in situ of ferrocement. Their walls are 
4hiches thick and their inside dimensions are: 


¥ 


LeogUi. 

WtdUi. 

Depth. 

Sfeetll Inches. 
Inches. 

S foet 1 Inch. 

Ifbot flinches. 
2foet flinches. 
1 foot 11 Inches. 

0 Inches. 
^ 12 Inches. 
9 ii^ct. 


Each aquarium has its sides slotted obliquely at the end nerct tUb 
outlet plug for a silk or wire screen to prevent the escape of larv®. 
Around two sides of this room runs a cement shelf 16 in»»hA^i 
sloping slightly toward the wall and prorided with a small gutter at 
the rear, which discharges into a floor gutter connected wiUi the Waste 
pipe. A salt-water supply is carried along this shelf, which is used 
for small detached aquaria. In front of one window is an aquarium, 
arr^d for photographing living aniinals, so placed that an opaque 
background or transmitted Ught may be used. The water supply for 
this room passes through an elevated wooden tank where it operates 
a Johustone-Scott tip bucket, which provides for an intermittent 
plunger sinular to that used in the Port Erin fish hatchery in the 
Danevig hatching boxes. .t ^ 

A boiler room, for the heating appilhtus, and shop and pump room 
occupy a space 14 by 36 feet at the rear of the building. ■ . , • 

Thp staff of the Dove marine laboratory consists at the director 
Prof.:.^exandor Meek,. an attendant, clerk, and boy. A resident 
naturalist will be added to the staff as soon as funds cim 1» provictod 
tor^the prirpose. The laboratory is a departrnent pf Armstrong, 
IKith^ at Kewoastk, adrrunistered' bx' 
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BIOtOQICAL STATIONS OF J^USOPB. 

~P^ ,*« • "'•^« lAbomtory committee, con- 
mtog of t|ie pnncipal of the college, two members of its faculty, two 
^nuuves of the Nortlmmberlaad se^fiaheries committee <co^ 
posed of members representing the British Government and tlie 
w“ty cXdf one representative of the 

of £^lim ‘>y »nn««l contributions 

of £10 from the University of Durham, Armstrong College the 

° I NfrthumSriand 

Coast dub. Its income is derived from an annual grant from the 

w’rm aquarium. It pays an annual rontal 

of 3 per ront upon the cost of the buihling to its piesent owner. • 
pocial inyestigatioris have been carried on since 1896 at the Cul- 

tiTmht T ^k ‘l!® ‘*’® Northumberland sea-fisheries 

comnuttee, which, however, contributes nothing directly to the 

support of the laboratoty. These inveetigations have been a study 
of tlie foo<l Md parasites of fish, the migrations, bleeding habits 
^d biol^of cra^ ami lobstem, and of certain foo,r fishes, the sta- 
tisUcal study i)f Uie ilistribution of food fislies, especially of voung 

Siriminl ^ H ‘‘■“"’““S “ prohibited, hatching 

expenrnente, the study of bottorh deposits on fishing grouruls and 

faumstic studiM on the marine Crustacea and Mollusia of North- 

^ iland. The results of these investigations have been publishe<i 

land Se^-Rslril'Jw^t^^^^ Investigations. Northumber-, 

No clas^ for tlie^jinl instruction of fishermen have been held 

lie hl'hrT’ r “>« di3cu.ssion of fishing problems 

^held by the director from.time to time in fishing villages ilong the 

roast. No cWs for elementary instruction or teacher’s vacation 

ins^tior^n^” •>chl, but it is proposed to develop these lines of 
instruction in th© nc&jr future. 

ta2L®f^‘jri*'“?7®® working library of literature per- 

KkJ r ®r?®‘ »>"ing lost in the fiTof 

eSL, i'®»/~ ®“PP*emcnted by those of ArmstriSng 

and the Hancock Museum in Newcastle. 

,1 equipment of the station consists of the usual outfit of 

and tow nets. The sution has one row boat, but 
fishing boats, the umque CuHercoats “cobles'*^ (see PI. XXXIV A) 
jpeyially constrocted for beaching, may be roadily hired, and fhe 
jWi^fleet at Noi^ Shields affords other boats and steam trawlers 

JroiSi w T®'? » no equipment for hydro- 

SSLTj*’ ^ a gift to the station, is iinder con- 

‘'Kturor ij«ander. 


DOVK MABIKX LABOBATOBT, M Or.AV p. 

The station' is op^ -throughout the year to inveetigaton and is 
most frequented by local students during the summer m^nth.^ jy]- 
to September. Qualified students and ihvestigators are admitted 
upon applicaUon to the director. A fee of a guinea a month is 
ch^d for the use of a laboratory Uble. American <students an 
welcome and every available facility wUl be placed at the 
of America investigators. 

The vicinity of Cullercoats has been made famous as a coUecting 
ground by the work of such naturalists as Alder and Hancock, who 
found not a few of tlie nudibranchs of tlieir great monograph on the 
reefs at tlie moutlrof the little harbor. The sliores in the vicinity of 
the laboratory are of carboniferous shales and Permian sandstones, 
and l)ear the fauna and flora characteristic of tltese less stable rocdcs. 
There are numerous tide pools accessible on the reefs exposed at low 
tide. There are some Laminaria or Fueai beds in the vicinity and a 
coating' of smaller algio affords a hiding place for a considerable 
variety of iiiollusks and cni.s'taceiui8. The saqdy and pebbly beaches 
have an abundant burrowing fauna of w;orms and lamellibranchs. 
Then* are also mud flats accessible near the mouth of tlie Tyne. The 
Iwttoiu ininiediately offshore is quite varied in character and affords 
an abuiulant and divereified fauna for dredging. Cullercoats ia the 
center of a considerable fishing imiustry. This and the adjacent 
extensive fish market at Nortli Shields, supplied by the steam trawlem, 
make the rich fiali fauna of the . North Sea accessible to workers at 
this station. ' • 


me tidal amplitude at spring is about 10 feet at Cullerfosts, and 
tJie average <|ensily about 1.026. The water supply at Uie sUtion 
appears to be free from any considerable contamination by local 
sewage or by that from the cities on tlie Tyne. 

No extensive summaiy of the marine fauna and flora of tliis region 
'liM bwn publistied, but many faunistic papers will be found in the 
‘Transactions ’ of Uie Natural History Society of Northumberland, 
Newcastle, and Tyne, and an ex|ensive collection in the Hancock 
Museum at Newcastle. 

This station is well fitted fbr biological investigators in connection 
wiUi the commercial fisheries and affords excellent provision for 
experimental or dcvelopqjental studies where extensive equipment 
for the observ’ation imd rearing (rf living animals is a desideratum. 

^llercoate is e^iiH^aohed from Newcastle by electric trains 
t^hi^ run every fifteen mjnutes during the-day. The fi«King village 
hu in recent years become a seaside resort, with an abundant supply 
of hotels and pensions conveniently located with reference to tb« 
laboratory, where accommodations can be secured at moderate 
charges. 

Literature: Meek (1900). . 
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UVERPOOL MARINE BIOLOQY COMMITTEE. 

Hononiy praaideiK. Piof. W. >. H«rdituui, Uaivenity of Livorpool. 



UvSjJir' Thoa.p»n..6S Cmxtotb- rad, 

Thk coi^ittee was organUwI in March, 1885, at a pubUc gatlier- 
1 ^ of local naturalbta from- Liverpool, Manrheeter, and neighboriiu' 
citra., aunmoned by Prof. W. A. Henlman to meet at tl>e ITniversit v 
, College, Liverpool, for this purpose. The objetas of this committee 
were stated aa follows: “To investigate the marine fauna and flora* 
(and any related subject such us submarine geology and the physical 
condition of the water) of Liverpool Bay and the neighboring parts 
of the Irish Sea, and, if practicable, to establish and maintain a bio- 
lo^cal station on some convenient part of the coast. ’’ This com- 
mittee consists of ten to twelve members, holding dflice for life or till 
resignation, with power to fill vacancies, and meeting at least once a 
year. An executive committee, consisting oTthe honorary director, 
who IS also chairman, and the honorary treasurer, conducts the affairs 
of the TOmmittee ad interim. The committee defrays *ihe expenses 
of the investigators ami of the pubUcation of their results, and for 
y* tl^ purp^ receives subscriptions and donations and grants from 
scientific funds. Professor Herdman has been the honorary chair- 
man and director from the beginning and was ably secondecUn the 
mana^ent of the committee’s affairs for many i*’e.ars by Mr. Isaac- 
Looke Thompson, a O verpool merchant, and at the same time an 
amateur naturalist of scientific tastes and training widely known for 
his extensive researches on tlie Copepoda. Mr. Thonipson served ‘ 
as hcinorary secretary and treasurer for this committee from its 
oiganization in 1885 till his death eighteen years later. The ample 
oigamxation anti centralized administration of this committee stand 
in strong contrast to the diffuse organization of the committee con- 
trolling the Millport .station. This phase of the organization has been 
one of the grounds for the continuous policy and economical admm- 
istration which has characterized the statiods established and main- 
t^ed by this committee. -Hie annual reports of this committee 
(the twenty-second appearing in 1908) contain the administrative 
reports of the chairman and treasurer and are published regularly in 
the “Proceeding of the Uverpool Biological Society.’’ The com- 
mit^ also publishes the “Fauna andiFloraof Liverpool Bay,’’ Vol- 
«in«8 I to V, and a series of illustrated “MemoirQ" HooUn!. «,: 4 k 
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the field of operations, and accordingly a amall station was opraed on 
Puffin Island, a sinall bit of land off the northeast coast of ths.Uand 
of Anglesey, about 40 miles west of Liverpool, in a building formerly 
used as a semaphore" station. The, station was maintained bm for 
, five years, and the.results of the explorations were published in Vo.l* 
limes I to III of the “Fauna of Liverpool Bay.” The small siae of 
the Island' and consequent limitations in the extent of the collecting 
grounds, together with its inaccessibility, made the selection of a n^w 
site imperative. Accordingly, in 1892, the station of tlie Liverpool 
conunittee was moved to Port Erin, Isle of Man, and the Puffin Island 
building was handed over to a local committee, with Prof. P. J. White 
as dirqptor. The station became less and less used and was finally 
entirely given up and the building dismantled in 1904. 


BIOLOOIOJX STATIOV AT POaT Bam, IBLB OP MAV. 

Director, Prof. W. B. Aeidman, Croxteth Lodge, UUet raid, Llwrpool, profowor 
of oaiutal history ,"lTnivenity of Liverpool.* 

Curmtor, Mr. H. 0. Chadwick, Port Erin, Isle of Man. 

Aasistant, Mr. T. N. Cregeen, Port Erin, ble of Man. 


. A preliminary exainination in 1892 revealed a rich and varied faiina 
and a sheltered harbor at Port Erin, on the southwestern end of the 
Isle of /Man, directly accessible by steamer and rail from Liverpool. 

• Accor|lingly arrangements were made by the Liverpool marine bio- 
Jogic^l committee with the proprietor of a local hotel to build a bio- 
logical station for them on the beach at the foot of the hotel groimds. 
Tht^, the first station at Port Erin, was located at theliead of the bay, 
jusf above tide level at the water*sedge, at the base of the cliff. The 
bqilding was formally opened June 4, 1892. 

,The local interest in the questions of the fisheries and in the star 
^ ribn and aquarium aroused by Professor Herdman’s work led in 1898 
an investigation by an industries commission, which recommended 
/that the Manx government should promote practical fisheries inves- 
/ tigation, and for that piupose establish a closer c 4 imiection with the 
I Port Erin station. Accordingly a conunittee of the Tynwald court, 

/ under the chairmanship of Deemster Kneen, met bn June^ 16, 1901, 

/ took evidence, examined sites, conferred Irtth the Liverpool commit- ^ 
' tee, reported in favor of erecting a combined biological station, aqda- 
I rium, and hatchery upon a site near the base of the ruined breal^atef , 

I and adv^d a grant of £2,000 for tlie construction of the plant and an 
/ annual grant of £200 for its support. The. report was later adop^ 
and the sums granted. It was arranged that the laboratory wi^Tto 
be under the complete control of the Uverpool committee, the hatch* 

' ery uhder that of a committee of the Manx government, and the aqua- 
• . rium under joint control of both, the director and chairmah of the 


liveipool committee being recognized as director also of the hatchery. 









~ r? *® ^ ™PP<^ of ft single *ftbki (aeiO), ihB Uni. 

'** “* tiine hftd any ftdministratiTe reUtion 
to thO’stftti^ ftnd this new affilUtion with the fisheries inteiests still 
, lMV€it the direction of the laborstory entirely in the bends of the 
■Inre^l committee and preserves intact the originftl simplicitv of 
1 sdministration. -o r j «• 

plftm of the new bidding and its fittings were sketched bv 
^fessw Herdman, and construction was begun on November 4 
1801 . The bmldmg was dedicated September 27, 1902. The labora- 
tory a used primarily for research, but serves other interests whenever 
feasibte. Its affiBation with the fisheries interests is not such as to 
abrorb Its tods and the time of its staff, the Piel laboratory and the 
nsbenes laboratory at ^Liverpool serving thhse interests. The 
. research activities of the station have been concentrated upon a 
. progra^e of intensive study of the plankton of the Irish Sea by Pro- 
fessor Hetdinan for several years with the aid of The LadyUrd. Sum- 
mer courses in nature study are given by assistants of .the university 
m the elementary laboratory at the station, and occasional public le<- 
tui^ are given here also. The aquarium is open to the public 
(admission 2d., children Id., school children with teacher free), and 
an admnable illustrated guide (Herdman, 1905) is supplied at the 
mall price of 3d. The school curriculum at Pbi^t Erin includes visits 
to and lectures at the aquqrium'. The aquariuni is exceedingly podti- 
Jar, 15,676 ^ople ^siting it in 19(J7, yielding a considerable income 
in spite of tne sniall price of admission. 

The station is open thrdughout the year. Properly qualified inves- 
^ators or advanced students are admitted on appBcation to the 
di^tor. A fee of 10s..per week is charmd for the use of research 
tablM,. Subscnbere are entitled to the use of a 'place for' three- 
weeks for each guinea of the subscription. Universities and institu- 
tions have the continual use of a table for a subscription of £10 per 
annum. The universUies of Liverpool, Manchester, and Birmingham 
^h stfpjport one table. A student microscope, the use of the coUect- 
^ appvatus, and a Itoted amount of alcohol per week are provided 
fer by the fee. Materials from dredging remain the property of the 
Station. Special arrangements must be made for contains, pre- 

fe' Some account 

to rtolts of Investigations at the station is expected to be givan 

IV’ Society of Liverpool. . The full rales and regulati^ 

ifcft in the Annual ReprUrts.” % 

dependent for its upkeep on 
•?' ^ its ftien^. Hie fisheries vrork in the 

a Bj^arate fund. Ihe station receives the 
■ fund of £1,000 and has an 
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marine biological station at port ERIN. 
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Its bud^ is rslstivslj vsiy smsU. TKs iMsipte sod expsndttmsi ' ' 
in 1908 wen St follows: , 

^ Awrijate ontf txptmKtum, Port Brin bMogie^ rtatitm. 

RKCttm. 

SubscripUoMtnddoiisUoiM...- !..-c-.... US US 

Admimioiutotqusriuin, ahtieof ' as a lo ' 

Salt! ol publicstioiu, apecimens, etc m o <, . 

R.-nto»tobieasndteea.. S ! J 

IntoTMt on endowment and BrltiriiAiaocittioit (1896) fuod....'..!. ' a« O O 

aMiAcellaneoua \ ' a if a 

o J7 • 4 ' • 


Total. 


270 6 7 


Salarioa. share of. 

Priming.; 

Upkoop, etc 
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100 

64 

105 


2 

16 

8 


Total. 


270 6 7 

« Port^Erin station stands on the southern shore of Port 

hrin Bsjr , on the southwest oosst of the Isle of Man, near the mouth 
of the harbor, on a shelf quarried out of the rook at the base of the 
chlT, about 21 feet above tide. The grounds included within the 
stone walls at the rear and iron railing at front of the b uilding contain 
23,400 square fwU The public character of the surrounding land 
insures the station against encroachment of private premises or in- 
dustrial plants. The* building stands at a distance of 150 ^ from 
the water front with its main axis running east and west, and fronting 
north, looting Mross the mouth of the harbor with its ruined break- 
water toward picturesque Bradda Head. across the bay. 

The station is a plain building of stone quarried *on the site, with 
slate r<^f. It is two stories in height and has a fron^ge of 90 feet. 
It consists of a center block with front and rear gables, bearing the 
legend “Aqtiarium,”.and two wings; to thq right the “Fish Hatchery," 
and to the left the “Biological Station. " The outside and principal 
partition walls ai^ 18 inches in thickness and are everyi^M^Mtied 
with varnished pme wainscoting, which gives the buildingjffljl&d 
pleasing appearance. The main entrance in the central oy 

•44 feet) leads through a vestibule (8 by 10 feet) to the centrally 
located aquarium hall (30 by 30 feet), open through the second story 
to the roof and lighted by large sli^lights. Upon the left and right • 
sides of tlm Testibule»i«q)e«tively^an offices (10 by 10 feet) to ^ 
director and curatori that <rf the latter having a domr yith b» q «« W 
window opsimng into the vestibule. 

The aqiianum hall has nine - concrete tanka with masohiy Walli, t 
faced with oonciyto^.lS indtes in'thicknsis, a sdid bed of masoniy 
end coamtq iWhkath and platettoa tonteliiaoh in thicknes^ ,|pe 
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edg«^ a» ^aas mK» itgainsfc • pine ^!mbw * iaohea wjuw, 
ylrith a sheet-le^ curtain. The center tank on the south wall has a 
ftoirt 7 feet inTength^ thoOe oiauth^r side of it 6 feet; while thethree 
o^ the east and on the Wi»t Walp itre but 4 feet 7 inches long. ' All of 
tlw tanks are 4 feet and 4 feet deep. The aquariiuru^went used 
is made of white an^ red dead and litharge in equal weight, 

weUvmked with hoped linseed oil to the consi^^y'of putty. The 
exposed ed^ sn COT^ceA with gold size. MhjkIows in the south 
■wWaU.Adntit light into, we three larger tanks aim into the two nearest 
them on the east and west walls. The otlfer four receive their light 
only from the aquarium hall, a serious defect. ^ 

In the center of the room (PI. XXXVI, A), is a table containing 
nine flat, open wooden tanks, usec^jf^aquaria for sea anemones, by- 
droids, mollusks, and tujjicat^i^ md other attached invertebrates. 



Fw. 30.x^rotmd floor o(P<^ Brin blologksal station; after Herdmin (IfltB). 


lley are simple wooden boxes stoutly made with mprtised sides and 
haw held together by galvahized-iron rods. For -^nvenience in 
handling and storing they^re made in nests, in the fpllowing sizes; 
32 by 28 by 7 inches, 27 by 24 by 6 inches, 24 by 19 by'6 inches,' and 
24 by 12 by 6 inches. . They are coated inside With a mixture of pitch. 
• and tar, laid on hot, and on the outside they are painted' with lead 
paints. They are relatively inexpensive, wafer-tight, light, conven- 
ient, wnd very durable, the present equipment having been in ahriost 
00^^ Itpy erelfepped down in Series, the upper- 

mdsi fftoeiving a i^ay of watef apd the overflow is carried by wlass 
. tubing ddwii the series. • . . ^ 

Jkete ate ^ three large aquaria with slate ba8l», sides,- and bed, 
® long, ^ feet 6'inchee hi^, and*? feet wide, with plate 

;s3fua. 0A iBfih. thick' Th* tana fig, 2 O) ebuf dfely 
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agaulsfr the»waU of the buUding and there is no gaUeiy for ^oceea to 
thew from the rear. They are reached only through doors above the 
plat^gl^fronta opening directly from the aquarium room, an airanae- 
ment which seriously interferes with lighting and the care of the tabL 

A door to the left leads into the' laboratory wing (28 by 32 feet) 
which contains a main laboratory 05 by 3o feet), from whiph open 
a storeroom (7 by -12 feet), a dark room (4 by 12 feet), alibriry OO 

to thVro r ^ (3 by l7feet‘) 

to the rear of the building. The mam laboratory contains six cubio- 

als (each 5 *>y WJ feet , reparated by partitions 7 feet in height, each 
mted with a shelf table fronting the single window, sinic with salt and 
fresh-water supply, and abundant shelving. The room is h ^ f^wl by 
an open grate at the end. • ‘ ^ 

'^e west wing (37 by 40 feet) contains the hatchery^27 by 30 feet) 
wth eight Dannevig fish-hatching tanks (PI. XXXV,‘’5) alone tlm 
wall, opiated by a StotWohnstone tip bucket: (For a complete 
description of these see Herdman, 1 909, and figs. 2 1-27.) A concrete 
storage tank or floor aquariupi 9 feet 8 inches long, 5 feet 6 . inches 
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wide, and 3 feet^eep, aid walls 17 inches thick is placed in one comer! 
A p^age leads to the storeroom (5 by 6 fwt), engine room (9^by 27 

httohe^f ^nT ^ frads direcUy to tte 

is. reacMiiy^ spiral iron stairoqse, 
hich ascenda from the northeast comer of the aquarium hall to tiie 
lighjed-from above and by north and east windoJ^ 
The baldstrade supports a series of, desk cases for the exhibition of 
museum specimens, while around the waUs are cupboards and cases 

Against thebalustradesttods 

e bust of Edward Forbes, the pioneer e^lorer -of the Irish Seai 
The laige rpom m the east wing (SO by 32 feet) is fitted up as a lecture • 
^qi ana elementary laboratory, and the eor^espondihg^^roo’in rn-the 
w^wng wrvqs as_a stoibroom-f6r nets and tackle. C ' 

Wthm^^e walled area, to the west of the buUding a BPawnins nohd » 
(60 by 90 feet). (PL XSm. B) with a depth of 2 to JitShto W 
excavated m the tolid rods; Its Capacity » 14^000 .gdlohel: ^ 
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di^fled into two parts by a cross wall with a regulated sluiceway 
used for the confinement of the spawning pl&ice. 

— The water supplyof the station is drawn from tiie harbor through a 
^mch cast-iron pipe, 270 feet in length, carried to a clean rock on the 
beach below half-tide m§fk, where it ends in a perforated wooden 

box. The*{)ump is of three-plunger vertical tj^e capable of 
dehvertng. 4,000 gallons per hour and is run by a 3-horsepower 

— Crossley gas engine. The water is pumped.iato two irregular reser- 
voirs with masonty walls faced with concrete^ The upper cistern, 
mth its floor 33 feet above the sea and 12 feet above* the laboratory 


"1 







Fio. 33.— Grouiut plan of hatchiery and tank. Same scale as fig. 21 


floor, has a capacity of 11,000 gallons, and^the lower (with its floor 
5 feet below that of the upper cistern) of 16,000 gallons. ThTee-inch 
galvanized-iron pipes conduct the water to and from the cisterns, 
an^ galvanised piping is used throughout the distributing system!* 
Tlds^w^^ galvaniaed after fitting and has stood since 

: ^ construction without visible trouble from rust. The valves and the 
cocks are of brass,- Imt as few as posdble are used in the system. The 
^rininals are cocjts of brass connected with Sprengel tubes olf rubber 

21) Wd are tn^edjto dehver ^nuxture of water a^^ 
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air th^gh glaas tubes to a depth 1 toot above the bottom of the 

aq^um. Overhead jets are tor the ampler used open aquaria. 

. %e aquwa at Port Erin are among the most thriving in European 
statioM. The punty of the water and the cate taken with the pii^ 
Md the stocking of the aquaria are such that animalsxJive for veara 
in^ the aquana without disaster. 'The fish are fed daUy>n raw mus- 
sels, hernng (chopped fine), and the anemones weekly u^n crabs or 



Flo. 23.— SecUoiua. view of filter box fig. 21). 


The display of anemones (n the open wooden aqu'aria .is note- 


^sh. ^ ^ ^ 

worthy for ite variety and ^auty. The walls of the cement aquiria 
are covered by normal growths in^itu of hydroids, biyozoans. worm 
tubes, and sponges, incrusting forms of the latter formipg beautiful’ 
circular colonies npJirly 2 feet in diameter. Even a few small seaweeds 
have grown in the tanks, but the metal used in the vidves is probably 

inimical to their con- 
tinued growth; Ckmsid- 
erable^^uble has been 
causea by the growth of 
organisms in the*pipes 
also. 

The equipment of the 
Port Erin -station ■ is 
simple and inexpensive, 
There are 
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1 


3 


1 


Fro. 24.-H|tebln( tank <DHT, a*. 21).jeen trom abovt. 

V „• , simple anu 

-in so far as the chemicals and glasswase are concerned,, mere are 
eleven mcroMopes, one large Ross, and ten Beck student stands, 

mil^toSTs*^- rocking #nd sfidin^ 

The rnaiiie.equipment iamost exceUent and ip kephin prime order. 
S extent of a private ‘steam yimht, 

n,«^®o“«»^rigged stearher of 36 tons yacht 
mea^re^nt, 69 feet m leng^, irfeefS inches beam, 6 feet draft, 

i f n »peed of 9 knots per hour. Sh^ 

S men and is.fitted with a steam capstan and^ 

about 100 fathoms o? dredging cable. . Bb|r^anid sail lK)|ts 
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And shore ooUeeting are readily hired at Port Erin, so the station main- 
tains no fleet of its own. ' The equipment of gear and tackle fpr col- 
lecting is excellent and well selected. In addition to trawls, dredges, 
and apparatus for shore collecting there are the following; An otter 
trawl, a Petersen’s young fish trawl, Nansen closing net, a Scheerbrutz 
net, Apstein nets, Hensen vertical net, tow nets of various sorts,- 


•V 



,Fiq. 3S.— Side view of het^itiif tank, showing two boxos In potltloD, with oedllsting her imlMd. 


seines and a large assortment of fish traps. The hydrographic equipr. 
ment consists of certified surface and ^deep-sea thermometers of the 
international cominission and water bottles of the Mill, Buchanan- 
Richard, and Ekman patterns. 

The library consists of 220 flumes and many pamphlets dealing 
with the local fauna^ The excellent 
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library of the Uverpool Biological Soci- 
ety is available as needed by inv^stiga- . 
tors at the station. 

'rtie beginning of a collection of the 
local failna has been made, but as yet it 
. is far from complete. 

The sea around the Isle of Man is 
classic ground to the marine biologist, 
j for it was here that Prof. Edwar4 Forbes, 
one of the pioneers in marine explora-* 
tion, made his first cast of the dredge^ 
and later carried oh more extensive ex- 
plorations. It has remained, however, 
for the energetic director of the Port 
Erin station to make the Irish Sea. one 
explored 'waters of the globe. 

' An exceilent description of the environment^ conditions and the 
charaoteristio fauna and flora is to be found in Professor Herdman’s 
(1S96) biological accounts of liyerpool and the Isle of Man prepared 
for the Liverpool meeting of the British Association, from which I 
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Fia.36.*‘On«oompartineot of batching 
tank, with box bingod In position, 
MOD fhnn aboya. 
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■^‘The Isle of Man is; interesting ground to the marine biologist, 
as It presents, within a very limited area, seacoasts and sea bottom 
■of very varied characters, and a wide range of depth. There are cliffs 
imd reefs of sandstone,., limestone, and hard metamorphic rocks; 
there are sandy bays, ^avel beaches, imd mud flats; and; within a 
distance of 12 miles from the shore there are 
ilepths up to nearly 80 fathoms. permits of 

a great variety .in the marine fauna,' and flora, 
especially around the southern ^nd of the island] 
where, within a r^ius of about ^ nule from the 
Port Erin biological station many different kinds 
of shore and sea-bottom are met with. 

'*On account of the set of the tides. Port Erin 
Bay and ^e sea around tl^eCalf receive directly the 
watef which has come* up 
the center o£ St. George^ 

Channel, unpolluted by 
contact with land, and un- 
diluted by the, entrance of 
any large streams. Con- 
sequently the sea off the 
south end of the Isle of 
Man is of very high spe- 
cific gravity (over 1.027) 
and of great purity. Many 
of the food fishes of the 
Irish Sea come there Xo 
spawn, and the pelagic 
fauna caught in the sur- 
face tow-nets is abundant, 
and at certain times con- 
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Fiq. 27.-^((i6 v(«w of tlppliif box ood frotno 

AbbrevioUoiis In flea. ^1-27: BB,. bobnood bar Mt t f htd 
by wires over puUeyx to Upplnc-box (TB) and by vsrtfaal 
wires, horlxontal osrJlIatint bare (OB, flf. 25) natlni OQ 
hatohlng b^; BR, bsartnfs of Upplnii box; DHT, Dan- 
nevlj hatching tank^* FF,lUt«rbox; FF, Alton of Torkiai 
towellQK: 00, Iron fuldes for bar (OB, flf. 2|); 

LF» load dischaifo plpo; OB, horliontat ban; 

8P, BP', 8P", supply i^pos for sea water, with Alter box(F) 
Interposed between 8P' and 8P"; SR, bar of wood on top 
of Alter adjusted to regulate valve In supply pipe Sp below 
Alter box; TB, Upping box balanoed on bearings (BR, Ag. 
27); TBQ, Uppln^^box guides; Wfl, washer between Atten; 
WP, waste pipe. ^ 


tains oceanic or southeni organisms (such as Siphonophora),. which 
have been carried in from the Atlantic.” 


r 


The extreme amplitude of tlio tides at Port Erin (10 feet 6 inches 
at neap and 22 feet at spring) affords excellent collecting grounds 
j. with tide pools, rocky reefs, <^an caves, limestone reefs, mud and 
sand flats, within easy reach of the stati9n., -The dredging is ex- 
' cellent. Over 150 species were taken in one trawl haul off tlalf 
( Island. The plankton in the harbor and cbAnnel outside is rich in 
both neritic and oceanic fonns. Some dommercial fishing u carried 
I on at Port Erin end the adjacent Port St. Maiy. Upward of 2*000 ^ 

I species have thus far been reported in the marine fauna and flora 

II of ore availahle in the neighboriiood , 

I, for example, 20 ^ 
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species of Actiniaiw, 35 Echinoderms, 190 Copepoda, and 112 marine 

Perhaps no other European sta- 
tion has so complets and compact a 
handbook of the local fauna and flora 
as will be found for the Port Erin • 
station in the “Fauna and Flora of 
LiverpooF Bay.” 

The, Port Erin station by reasbn of 
tlie. purity of the water and richness 
and great variety of the fauna offers 
• .(jnusual attractions to anyone wishing 
to do experimental or observational 
• work.on living aniiiaals, or to carry on 
dovelopihental or cultural studies It 
, IS to b» hoped that the future may see 
e<groa(er development of its provisions 
for research in these linerin the way of 
more ample research rooms withVgen- 
enms equipment of cultural aquaria. 

Literature: Herdman, Annual Re- . . 
ports (1 886- 1908, 1896), Dean (1894), 
Hartlaub (1902), Sand (1897), Dakin (1908). < - . \ 

LANCASHIRE AND WESTERN SEA FISHERIES COMMITTEE. 

foperintendent, J. Trayia Jenkins, D. Sc.', H tValton's Paiade, Peuton, England. ^ 

Honoruy director of scientific work. Prof. W. A. Heidman, Zoological Uborainr^''"^ 
University of Liverpool. j . 

Resident naturalist and fisheries assistant at Piel-in-Rarrow, Mr. AndrewScott. 

PiabdHas assistant at Liverpool and on the Jame$ Fletcher, Mr. Jamra Johnstone! 

This committee, appointerl by the, county tHmpeifMd a part of the 
board of trade, has in charge the admim^triiive affairs of the spa 
fiaheriea of Lancaster and adjacent cojjnti^. including the hatcheries 
-Md Miratific invostigatwns. DmAmtains a flsheries laboratory at 
^University of LiverpooI|ta(fa biological stsUon and hatchery at 
Piel-m-B^w (undwJbA^irection of Professor Herdman). It also ' 
an inymti^»tk% steamer, the Jama Fletcher, employed . like- ' 
v^jn^policifig the protect^ waters. It depends entirely upon - 
local support and- receives no national funds. A quarterly series of 
Teporto is issued. * * 

i® housed , iii the 2<y)i6gical laboriitoiy at 
the ymTeratjr of 'Liyerj^l. In it are .conducted inyestigatiojos 
upon ^he foo^jp^d other fishes of the Wsh Sea. The fisheries, hydro- 
gn^hic, and plankton work of the Jam^ Fktdyeir iadiiect^ from this 
laborato^ and the collections are .reeled here for inyestigation. 
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The fiaheriee inveetigation steamer the Jamsj§ Fleicher, launched 
in 1P07, is a twin-ecrew, schooner-rigged, two-masted vessel of 263 
gross tonnage. Her length is 139 feet and beam 23 feet. She has 
triple-expansion engines, an indicated horsepower of 600, and a 
speed of 12 knots per hour. She is welKequippe<l with beam and 
otter trawls, dredges, and plankton nets; a Petersen young-fish net, a 
ScheerbniU‘net, and an equipment of the international instruments 
for hydrographic work. . 

m Literature: Reports <1908). 

-^OLOQIOAL STATION AJTB fisa HATOnST AT PIXL.Ur.BAUOW. 

Direclur, Prof. W. A, Herddfui, Uaiveniity of LivorjMiol. 

Rerident natuimliat, Mr. Andrew Scott, herin- Burrow. 

The 3tation waa opened in 1806 as a eea-fish hatcherr and in the 
folloivjng year developed as a biological station. It is located on 
Roa Island, in Barrow Channel, a branch of Morocombe Bay, in the 
little fishing vill^ known to Pjel, 5 miles from Barrow. It is con- 
nected with this city by. a railway embankment. Several trains 
dail}’, each way, give conmmnication- wifli the matnianti.- 
The Btotion occjupics a former seaside roeitlence, the Villa Marina, 
a lat;^ brick dwelling house, which has been remodeled for laborar; 

toiy purpoees. the building- contains aiftple livuig quarters- for the 
resident naturalis^ and for visiting students or investigators, and in , 
addition a well-lighted and fully furnished naturalists’ laboratoiy 
^or research room, a general laboratory accommodating fifteen to 
twenty students, and a bacteriological laboratory. There is a good 
equipmentofLeitz’s microscopes, charts, diagrams, and well-arranged 
collections of the local fauna, especially of the fishes. A former life- 
boat house contiguous to the villa has been converted into a hatcbeiy 
and tank '^om, mth .several large cement aquaria and Dannevig 
batching '^xes with a Scott and Johnstone tip-bucket. Two storage, 
cbtems ef 256OO gallons Capacity each are located in the loft. Wat« 

18 pumped by a 4-horsei)ower Grossley gas engine through a 5-inch 
^yanized-iron sm pipe, carried to the beach to a point'6 feet above- ‘ 
low water. The distrihuting system Js of galvanized iron, thoroughly 
galvanized after fitting. 

The environmental iconditions at Piel are peculiar. ThSie is a 
tidal amplitude of 30 feet at spring . and 19 feitt at 'heap tides. In 
consequence of tfiis there is fine rock collectingjon the shores of the 
.adjacent Piel Island, and mud and sand flats and mussel beds of vast' . 
htteat are exposed at every tide. On>ih« rocks, marine algn, m- 
dading Laminaria, are found in abundance. Echinodenns, worms,’ 
a'jrd molTusks are .very abundant and etoily obtained in variety. 
]^18 adjacent' to grddlt mflkel, cockle, and fferiwinkle fishmiee. 
Owing to tUiswide expanse of tidal flats todextiemetidd smplitade, 
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the water at l*iel is often turbid and must be filtered throug]|]L blankets 
befe^ being used in the batcheiy and aquaria. It b, however, 
relatively free from,8erious sewage contamination. ' 

. The station is open throughout the year. Properly qualified inves- 
tigators are admitted on application to the director without charge, 
. except for 15s. per week for board and lodging. The picturesque 
location, commanding view, wide verandas, roomy laboratory, quiet 
and seclusion of the building, and the exceptional shore and mud flat 
collecting, to say nothing of the cordial welcome accorded to the 
occteional biological pilgrim, lend a peculiar attraction to the Piel 
station. . 

. ^ Classes in nature study and marine, biology are held at the station 
in the evening and on Saturday afternoons for teachers in the public. 
^ schools. Tto^ee grades of work are offered,.' each extending^thrpugh a 
month, this work is supported by grants from the local school 
boards. 

The most unique feature of the Piel station is the institution of 
fishermen’s classes. These have been held every sprifig for the past 
ten years during the spawning season from March to May. These 
were formerly held at the University of Liverpool, but are now held at 
Piel station. Usually four classes are held, each of two weeks’ dura- 
tion, and the number jidmitted to each is linuted to sixteen. The 
instruction is given by Messrs. Scott and Johnstone, of the laboratory 
staff. A syllabus outlining the instruction offered has been pub- 
lished by Mr. Johnstone (1903) in the “ Fisheries Laboratory Report.” 
The course of study includes a few fundamental biological principles 
and outline of the structure and life history of the shrimp, crab, 
mussel, and cockle, the food relations of marine anim/w, the plankton, 
and the paruites and enemies of fibbes. ' | 

The fishenhen who attend these classes are allowed £5 each in lieu 
of expenses and wages for the two weeks of their attendance. The 
work is supported by grantfl from the education committee of the 
jounty and special grants from the cities concerned. The men who 
attend are chosen by the fishermen of their own locality. The nomi- 
nations are often eagerly sought, and students sometimes return to 
repeat the work. Young and old both come, the record being held 
by one weather-beaten .tar of SO.years, who wrestled successffilly with 
a compound microscope and a dish of wriggling plankton. The work 
is taken in a serious spirit, and not the least valuable parts of the 
course are the adjourned sesrions to' the veranda, where the secrets 
of' nature are discussed over a consoling pipe and a mutual inter* 
change, of fifot and opinion finds free play. These &hermen’s M«u«iAa 
afford a basis not only for the .education of a few fishermen. in some 
elementary biolo^, but they lay a broad foundation for a mutual 
undentanding between the toilers oT^e sea and those who seek most 
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wisely to preserve the resources of Britjsh waters. The cooperation 
of the fishermen in the enactment and ‘enforcement of restrictive 
legislation and in the development of new resources is the more 
' readily secured and maintained because of the annual gatherings at 
Piel. 

Literature: Reports of the Lwcashire Sea-Fisheries Laboratory; 
Reports* of Superintendent, Lancasnire and Western Sea Fisheries 
District. 

. MIULPORT BIOLOGICAL STATION OF THE MARINE BIOLOGICAL 
■ ASSOCIATION OF THE WEST OP SCOTLAND. 

President, Henry Barr, B. L., 45 West GSoige street, Glasgow. 

Secret^ and treasurer, George Middleton, M. A., LL. B., 83 Bath street, Glasgow. ' 
Superintendent of the station, Richard Elmhiist.^Eeppel Pier, Millport. 

\ The Millport biological station owes its origin ultimately to the 
GhdUenger expedition on the one hand and oh the other to the Itfe- 
long enthusiasm gf Dr. David Robertson, “the Cumbrse naturalist,” 
known for mpny years as a student and collector of the marine life oit 
the shores of his island home. In June, 1886, the Ark and the 
Medusa were sent from the Granton station [see Cunningham (1885), 
Van Beneden et Renard (1884), and Hoyle (1888)] through the 
Forth and Clyde Canal to an anchorage in Mifiport Bay on. the Isle 
of Cumbre. It was the intention to move the Ark froih place to 
place on the west coast and make a survey of the western waters. In 
■ Millport Doctor Murray found in Doctor Robertson a sympathetic 
- fellow-worker and helpful coadjutor. TJle excellent facades here 
fot marine investigation and the central localifin in . the Clyde area 
led finally to the Ark being drawn up on the beach near the mouth of 
Millport Harbor, where she remain^ until she met a complete and 
not unfitting destruction in the terrific gale on the night of December 
20, 1900, which also wrought some damage to the newly established 
Millport station. The Medusa and the.drjl; Were used for several years 
in phyrical and biological aijrjorations in the Clyde area by Doctor 
Murray and Dr. H. R. Mill, and upohvthe presentation of the results 
of the survey at the meetmg of the Philosophical Society of Glasgow 
on March ^,1886,' Doctor Murray offered to hand over the vessels with • 
their scientific equipment to any organization that woulii undertake 
to use them for scientific purposes. No offer appearing, the Medusa 
returned to the east cowt.and the Ark remained on the beach and 
became the worUng laboratory of Doctor Robertson. Fmally,in 
,1894j largely tlwough the instrumentality of Doctor Robertson, a 

committee of Glasgow scientists and businAffl men was formed, to 

. whom the Ark was formally transferred by Doctor Murray, and 
it was opened as a scientific laboratory for visiting scientists and 
as. d museum to the public, material ffoin the collections of Doctor , < 




ERIC 




188 


BIOIXXUCAL STATIONS OP EVBOFE. 



Robertson and Doctor Murray being placed on exhibition. In 1894- 
1896 31 pereonsj exclusive of the committee, made use of its labora- 
tory facilitiM for study or research and over 5,000 people visHed 
the museum. " 

The popularity of the enterprise led the committee to undertake 
to sMure funds for the erection of a permanent building for a marine 
station. In 1896 an appeal to the public for funds was made, which 
ultimately gelded £300. A generous donation of £500 from Dr. 
Thomas Reid, Walto'nian lecturer in the University of Glasgow, made 
it possible to proceed at once with the enterprise. A site was se- 
cured from the. Marquis of Bute for a merely nominal rental near 
Keppel Pier, Millport, and on August 7, 1896, the first sod for the 
foundation was cut by Doctor Robertson, and on October 17 the 
foundation stone was laid by 'Doctor Reid. The leader in the station 
project did not, however, live to see the fruition of lus efforts, for the 
friends of the enterprise mourned his loss by death on November 20.' 
The station buildings were formally opened on May 15, 1897, by Sir 
JphnMurray. Doctor Robertson’s collections weregiven to the station 
and are housed in the museum which bears his name. An artistic 
'. tablet of hainmered copper placed in the wall of the museum com- 
memorates hjs services to the Millport station. 

The subsequent histoiy of the station has been one of generous and 
prompt response to meet urgent calls for running expenses or addi- 
tional equipment. Thus, a photographic dark room, a steam heating' 
plant, and other minor improvements to the building and grounds, a 
concrete ^at slip, gas fittings, and much valuable apparatus have 
come to the station through the benefactions of its many friends. 
A dredging steamer with. her equipment and an extension to the 
laboratory with a full equipment of aquana and the necessary reser- 
voirs and circulating system have been installed, the library has 
been increased, and a director’s cottage has been built at a total cost 
of over £6,000 through the generosity of Mr. James Coats; jr.. Upon 
the death of Doctor Robertson, his son, Mr. David Robertson, 
continued his father’s interest in the station till his death in 1901. 
The' subsequent development and equipirient of the station is due in 
no small part 4o the painstaking efforts of Prof. James F. Gemmlll, 
of Glasgow University, president of the association from 1899 to 
1907. 'The honorary president'of the association from 1900 was Sir 
John Murray, and sipce 1904 the lord provost of the city of Glasgow. 

"When the Ari was left in Millport in 1887 Capt. Alexander Tur- 
byne was left in ch^^e by Doctor Murray as curator ahd collector, 
and he continued in this position lintU 1898, when he was succeeded 
by Mr. Alexander Gray in the curatorsbip of the new laboratory. 
In 1903 Mr. W. T. Gibson was appointed curator and Mr. John 
McKenzie assistuit curator, but both resided at the close of the 
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year and were succeeded by Mr. Stephen Pace, formeriy assistant 
director of the station at Plymouth, who took up his work in July; 

. 1905. Owing to the differences between the director and the majority 

of the general committee having charge of the affairs of the station 
over fundamental questions of the policy of the station, especially in 
the matter of research along t)ie line of a biological survey, Mr. Pace* 
resigned his position in October, 1907, and Mr. Richard Elmhirst, 
naturalist of the station, was appointed as supermtendent in charge. 
Prior to this the staff of the station consisted of a director, a natural- 
ist, a museum attendant, a laboratory attendant, a skipper, and an 
engineer. The withdrawal of a number of the scientific supporters 
of the station from official connection with it followed Mr. Pace's 
resignation. 

The Millport station has been and still is unique among European 
stations in the large number of individuals interested in its work and 
contributing to its support. In 1905 the Marino Biological Associa- 
tion of the West of Scotland had 182 subscribing members, while in 
addition thirteen scientific societies, five educational institutions, and 
the municipal authorities of three cities were contributors. 

The constitution of the as.sociation provides as follows for the 
organization and administration of the Millport station; 

The ohjecte of the association are the investigation of the marine fauna and floraof 
the district known as the Clydf Sea area, the establishment, endowmenl, and main- 
tenance of a biological station at Millport, or on such other part or parts of the west 
coast of Scotland as mag from time to time be found, convenient or desirable, and 
generally the fostering and encouragement of biological research. . 

These objects are to be promoted by the provision, equipment, and m.inti.n.nr» 
of the station, the formation of a museum and library in connection therewith, the 
holding of meeUngs in Glasgow or elsewhere, the collection and preservation of speci- 
mens, the publication of lists of the marine fauna and flora of the district, and of pro- 
ceedings, reports, and the like. 

The membership of the association is open, to all< having these 
objects at heart. New members must be proposed and seconded by 
two members of the association,' and the executive committee deals 
with all applications for membership. 

The minimum annual subscription of members is 1 guinea, but 
larger subscriptions cany special privileges in the matter of admfssion ' 
to the aquarium and ^he use of research tables. ' \ • 

The heritable property and all funds belonging to the station are 
vested in a body of trustees. These trustees are appointed by the 
general ^mmittee and hold oflSce during life. 

The whole affairs of the station are managed by a general com- 
mittee consisting of (1) the trustees above mentioned, (2) not less 
than ten or more than fifteen elected m'embers w|jio retire triennially 
in^rotation, but are eligible for reelection, and (3) twenty-one repr^ • 
sentative members elected annually by the pyblic.}>odi^ in Olf^W 

— • ■■ ■ " 
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and n^hboring towns as follows: Six from educational institutions 
three from school hoards, two by municipal authorities, and ten by 
scientinc societies. 


University of Glasgojv. ‘ • 

University, of Kdinbui^h. 

University of Aberdeen. 

Corporation of the City of Glasgow. 
School Board of Glasgow. 

School Board of the parish of Go van. 
Faculty of Physicians and Sui^onn in 
Glasgow. 

Royal Philosophical Society of Gla^w. 
Anderson*s College Medical School, Glas- 
gow. 

Natural History Society of Glasgow. ^ 
Geological Society of Glasgow. 


Andersonian Naturalists^ Society, Glas- 
gow. 

St. Mungo's College,* Glasgow. . 
Microscopical Society, Glasgow. 

Glasgow University Medico-t’hirurgical 
Society. 

Paisley Philosophical Society. 

Paisley Naturalists’ Society. 

Paisley Branch (.'ommiltee. 

Greenock Natural Ilistory Society. 
Buteshire Natural History Society. 

Town Council of the Burgh of Millport. 


The officers of the association are elected at the annual general 
meeting and cppsist of honorary president and vice-presidents, presi- 
dent, vice-presidents, honorary secretary, honorary treasurer, libra- 
nw, and auditor. The details of the management of the station at 
Millport are looked after by an executive coinniittee appointed hv 
the- general committee. 

Not only tjie first cost of the buildings and equipment,' but also 
the expense for upkeep have been drawn largely from private sub- 
scription. In 1907 the receipts and expenditures o^ the Millport sta- 
tion were as follows : 

HrmpUn and erpendUures, Mill purl biological gialion, 

IiErKIFT.M. 

Reserve and cash on hand 

Subscriptions, donations, and cudowmoiit .• gjjj 

Grant from city of Glasgow * 


Rent of tables. 


Admissions to aquarium and mum^um. 
* Total ' 


'■ EXPENDITURES. 

Salaries and labor 

Teachers* classes (two years) 

Supplies, printing, upkeep, etc ! . ^ 2\b 

Upkeep of the Mermaid 

Library, building and repairs 


Total; 


£ 

B. 

d. 

765 

13 

5 

613 

14 

7i 

joq 

0 

0 

254 

9 

1 

42 

0 

0 

3 

11 

4 

17 

9 

2 

. 1,797 

2 

7i 

M6 

19 

1 

162 

5 

3 

215 

12 

6i 

91 

13 

1 

552 

14 


1,594 

10 

9 


I. 

i : 


Claases in botany, zoology, and nature study for the teachers in 
the secondaiy schools have been conducted 4ach summer in July- 
August at the station with instruction /rom tne faculties of the uni- 
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versities, technical schools on medical colleges of Glasgow or. else- 
where in Scotland. The work is arranged in grades for students 
attending the summer courses for the first, second, or third season. 
Up to 1908 a grant of £2 for a fortnight’s attendance was made by 
(he school board to each teacher attending tl% courses, ^md a further 
grant weis inade to the station for the expense of instruction and cost ^ 
of materials and excursions. Each student pays an exanu^aation fee 
oU 5s. From thirty to fifty students yearly have atten^d these 
courses, but with the withdrawal of the teacher’s subsidy in 1 908 the 
attendance fell off considerably. 

Tlie station is open throughout the year for rraearch. There are 
twelve tables, three in separate rooms and nine in cubicals, for the use 
of investigators. 31ie universities of ^Aberdeen, Edinburgh, and 
Glasgow, the schodl board at Paisley, and the town council at Mill- 
port each support, or have supported, a table (annual charge £10 10s.), 
and there are two tables under private subscription. Members of the 
association have the privileges of a table according to the amount of 
their suCscriptions. Tlie charges for short periods are £1 Us. 6d. 
per month and 10s. 6d. per week. These charges cover the use of 
a research room, ordinary reagents, the loan, at the discretion of the 
superintendent, of the various scientific instruments, including 
microscopes and. the exclusive use in the tank room. of one or more 
tanks. Reagents, alcohol, and ctintainers used for material taken 
away from the laboratory are charged at moderate prices. Applica- 
tions for admission to a research table should be made to a director, 
giving at least a week’s notice. A full account of the regulations for 
workers at the station will be found in tho^anniial report for 1907. 
About thirty invi'stigators made use of (he n^earch table's each year. 

Tlie station offers to furnish to investigators for research purposes 
such material as can bo readily supplied wdtliout cliarge on application 
to the superintemlent. A price list of material for class use and for 
the museum is found in the annual report for 1907. 

In addition to its contributions to research the Millport station has 
undertaken a unique public service, without parallel among other 
European stations, namely, the scientific entertainment of classes 
from the i)ublic schools, colleges, and universities, and of field clubs 
and naturalists’ societies, and even to excursions of railway em- 
ployees. . In 1905 t^ ere were 31 such visitations.. In addition to this 
there are six ''open” dredging excursions, to which members of the 
association are invited, as well as being welcome to the regular col- 
lecting trips of the Mermaid, on application. ' 

The public is admitted to the aquarium and museum at a nominkl . . 
fee, three pence, or the museum alone for one pence, during the summer 
season, April to September. From 7,000 to 8,000 persons derive 
pleasure and profit from these exhibits annually. 
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The Millport station bears no administrative relation to any educa- 
tionu i^titution, beyond the oiSicial representation by single delegates 
of sK institutions of higher learning in its genefah committee of 
approximately 50 meml^is. In other capacities other members of 
^he faculties of these institutions serve on the committee. Tlie station 
. does not undertake any research in connection with the fislieries or 
have any representative of these interests in its administration or 
pereonnel. Neither does it give any elementary instruction to 
fishermen’s classes. 

The station issues at present no publications save an annual report 
(1896 + ) of administrative character. In 1896 a volume of “Coni- 
, munications from the Millport station ” was issued, but the scries has 
been discontinued, and the policy of issuing reprints of papers, based 
on research at the station and published elsewhere in various journal.>: 
was for the time adopted. In. 1901 a “Handbook'* of the station was 
. issued by the honorable secretary, Mr. J. A. Todd. 

pie wide interest manifested by the public iri the Millport station 
Md the ever ready and ample support which it has received, not only 
from several large donors, but from a wide circle of frimds aregrati- 
fyi^ indeed to all who are interested in the cause of marine biology . 
This wide interest and the means taken to develop and preserve it, 
together with the diffuse organization of the administration of the 
station,. have brought certain consecjuences in their train which have* 
interfered seriously with the development of its Scientific work. In 
the firet place, in the construction of the station building those parLs 
draigned for the popular -uses — the )>ublic aquarium, museum, and 
elementary class room— utUize the larger and better parts of the 
budding and the rraearch rooms, specially the.cubicals, are small and 
poorly lighteil, as is also the tank room assigned for the purposes of 
investigation. Tlio Millport station suffers in contrast withotheis 
in these particulars. Again, th^ cumulativ©.. effect of the constant 
and repeated demands upon the resources of the station and upon 
^he twe of the staff in ministering to the )>opular and amateur inter- 
ests has been sufficient to' detract seriously from the efficiency of the 
sution as>an instrument for the permanent advance of the science of 
mai^e biology and to limit its attractiveness to investigators Tlio 
conflict between Uie scientific and the popular interests reached a 
culnunation at the seventh annual meeting on March 27 1907' when 
the pnend committee voted by a majority that it did “not approve 
of the staff being employed in a biological survey.” 'The effect of 
this resolution was to withdraw the funds of the station from the 
promotion of continuous Investigation by the staff and to render the 
dir^torehip no longer attractive to a working, investigator. This 
action. was followed by the resignation of the director and the with- 
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drawal of many of the scientific friendj, of the institution from active 
participation in its affairs. It is to be hoped t|iaf>the committee, in 
charge of the station, can evolve some system of control that will 
insure a stable scientific policy of wide scope witli a^lequate protection 
(o the scientific interests involved, and at the same time preserve 
and develop the interest of the intelligent public in its field of ifivee- 
tigation. . 

Tlie Millport marine biological station is located on the Greater Isle 
of Cumbne in the Frith of Clyde, about 27 miles from Glasgow, and is 
easily reached from t!iat city by rail to Wemyss Bay or Largs and 
steamer thence to Keppel Pier, Millport. The station is on the 
eastern shore of the island hard by the pier. It stands about 150 
feet from the ruf^ed, rocky shore at an elevation of 18 feet above 
mean tide level. Its location is most picturesque, nestling beneath 
the famous “Deils Dyke" in the cliff wliich overtowers it at the rear. 
The grounds are Hmited to the immediate proximity of the buildings 
and contain but S.SOO-square yards and are inclosed by a stone wall 
with iron fence in the front. 

The building consist of the station proper, a seven-room curator’s 
hodse containing a students’ dining room, a storehouse, and an 
engine house. Tlie station building is a substantial two-story 
structure of red sandstone after tlie Romanesque style. Tlie original 
building was rectangular, in form (30 by 68 feet) (fig! 29), with its 
long axis nortliwest by southeast, with tliq main entrance through 
veranda and porch at the southeast end. From tlie porch stairs 
Mcend directly to the museum (3(5 by 62 fbet) on the second floor. 
A door leads fjom the lobby into the hall, wUs^ open the office 
or secretary s room (12 by 18 feet) and the superintendent’s labo- 
ratory , the chemical room and a research room, three separate rooms 
(10 by 14 feet), and into the largo research room' (25 by 30 feet), 
containing nine cubicals (5 by 8 feet), each fitted with simple table 
and shelving and supplied with gas and heated by overhead hot- 
water pipe^. 

The research rooms are inadequately lighted by the single narrow 
window, are too small, have no pfoper water supply, while the com- 
bination of cement floor and overhead heating pipes is far from 
hyjirienic in cold weather. ' 

A wide central passage leads to a sink and dark room at the rear, 
whence a doop opens into the research tank room (14.5 by 21 feet), 
containing a row of s« white glazed fire-clay sorting tanks and a 
double row of five pairs of aquarium tanks with, middle shelf for 
glassware. (PI. XXXVII, 5.) 

-'An extenaon (30 by *40 feet) to the original building provides the 
pubhc aquarium room (38.5 by 22) (fig. 29), the rear stair to the 
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second floor (fig. 30), and the lavatories. The aijuariun^lroom con- 
twns a row of nine shallow glazed tanks along the north and east 
_ sides below the windows and a central bank made up of a double row 



Pio. 29.— Ground floor, Mfliport biological Station. 

of six larger tanks with a single row of glazed tanks with glass fapes 
on two sides at the height (of bases) of 4 feet 2 inches to 3'feet 6 inches 
from the floor. 
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Along the southeast wall is a^row of four cement taiiiks with plate 
, glass fronts^There are three small tanks in the right bank and 
one largo one in the left. They are made of concrete; the am alln r 
one.s are 4 feet 9 inches liigh ami all are 3 feet 3 inches wide and 2 
feet. 10 inches in depth, with walls 12 inches' and bed 8 inches in 



Ho. 30>*^Upper floor, MUlport biological sUUon. 


thickness and plate ^lass frcnts 1 inch thick. The aquaria are well 
labeled throughout on tablets of white opal glass with rough surface, 
held in lead frames. The legend is written with a soft lead pencil, 
and can be er^d or changed. The aquarium room is abundantly 
lighted by continuous windows on the northwest side and two double 
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windows <to the northeast, ami the large tanks receive light from 
oblique window's placed above the lavatories. (Seecross section, fig. 29.) 
An ofiening in the wall above the aquaria provides for access to the. 
laige twiks from the public room for attendance and regulation of 
the light by njean.s of a swinging door. * , 

The smaller aquaria of the Millport station are so excellent^in 
many ways and so unique as lo merit .special description. They 
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Pro. 31. -runs of larpi^ FthIMiJon aqtiarU. Millport bfcrfoiricoJ «Utlon Longltiidlnal tftikm 

IhiXMigh tanks A* 8: C . showtiig rirvniMlon and siphon [a), Maniplpfift) for outflow, washotit Ic) 
with strainer (<f) and l.ionom ttinnoi'tion (rl b<*iwe«en T'and B’. 

were inii.le after plans by Prof. diHucs F. (icimnili, of (Jla-sgow Unj- 
versify, who suj)ervised their construction during the modeling 
pitK'ess. on a special order for the station at a local |>otfery. Thpy 
are not to l>e found in the trade. ‘ Tlie hinterial is ordinary fire clay 
with a clear white glaze. The dimensions used are tlie following, 
outside mea.suremenl , in incifl's: 


of uffuuria, in inchcit 




Sorting tank {A , fig. 29; flg. 32) 

ExperlftientaJ oguarla (B, Rg. 29; figs. 
Exhibition a<}(iaria. ttmall ( C, flg 29) . . 

KxblblHon aquaria, large {D. Hx. 29; fig ;H) . 
Olaao^fat^od atyiarla ( K, fig. 29; flg^ :0) 
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The aeCompitnying figures (figii. .<2 to .tfi) give tlie det.fils of con- 
sli^ction in a diagrammatic fashion,, antb general views will be..8een 
in Plate XXXVII. - 


In use the aqqaria are arranged in banks, each tpnk being set 1 ..5 
inches lower than its neighbor to one side, and thh water in circulation 
pa^s from one tank to. the next lower one through spillways, or if 
desired each tank can have its own independent circulation, rec^ving 
its supply from me tap aboVe and dischaiging either from the surface 
through a fire-clay column {G, fig. 36) into the waste pipe below, or 
thipugh a perforated fire-clay stopper (B, 6g. 36, and e, fig. 35) in 



-1. AQUARIA IN exhibition ROOM. 



H, AQUARIA IN RESEARCH ROOM 





the rfde waU into the cement waste way between the two rows of 
tanks. The water enters the aquaria in most cases thfough a shaft 
oimed by a fold (a, figs. 34 and 35) in the fim clay at the fnd of^ 

off at the top. The spillways from one tank to the next are formed 



aitKJtay •** Mriai el 

tlon, with oonnectiDg outlets et a dosed with aoiM arranged for Independent circuit* 

(gla.) at 6, ImoV wa.«.X“ ^ s ZTJiS "*• •‘^P'P. 

pluga (B. (ig. 3B)^c and e, i^out closed (B, «g. circulation tbiongh perforated 

t^nel (C, %. 34) closed by a perforatetl fire-clay plug 

L r ® perforated shield (A, fig. 36) held 

p ace m a slot (tanks 5 and <7, A, figs. 34 and 35). Theflowofwater 

Sr v?rtic!l h •" base 

the vertical shafts (a, Gga, 34 and 35) 
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aquaria or culture basins of this material are a 

Ztl ’^dZ7T'' T absence of all 

metals, and for purposes of sorting and exhibition, a clear wfahe 

bad^nd though a considerable range In colore may be had^ 
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small risk of breakage, ease of combination with cement in construc- 
tion, and great adaptability^ in form. As Doctor Glemmill writes, 
‘‘Fire clay is a delightfully plastic material, and within certain limits 
as to size, support of sides, etc.^ any form required can be made. ” 
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In the rear, adjacent to the tank rooms, is the pump room (10 by 
lif feet) and the stair leading to the laboratory (fig. 30) (24 by 27 
feet) ft^d (1$ by, 20 feet) above, v^he elexpentaiy labor^ry 
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STATION/ SOOTlIni>. 

hasdesk room for 35 st^ents, and is abundantly lighted by ISwindows 
and opaque glass on the northern slope of the roof. The adjacent 
museum is also %hted in part by skjdights. A small research room 
(10 by 14 feet) and an L-shaped storeroom occupy the space be- 
tween the class ^oom and • 

A. ^ O 




the library. 

The water supply is dirawii 
through 3-inch lead sea pip^, 

200 feet in length, extending •, 
to a depth of 8 feet below^ 
lOw tide and terminating in 
a lead rose held*in hlace in 
an iron pynfarrff^^A ga,s 
engine originally ;employed 
in pumping has been replaced 
hy a ‘'Samson'* parafim 
engine of 4 horsepower. 

The pump is' a > specially 
constructed double-suction 
pump, with gun-metal 
plungers and linmg. The 
water is stored in a tank of 
cast-iron plates protected 
inside by a coat of tar and 
outside . by red lead, ^9 feet 
3 inches long, 11 feet 6 
inches wide, and 6 feet 3 
inches deep. The distrib- 
uting system is entirely of 
soft lead piping, with gun- 
metal valves and bra^ cocks 
at the terminals. Some dif- 
ficulty has been experienced 
in coiTosion of the solder 
used in setting the cocks in 
the lead pipe. The water is 
delivered to the aquaria in 
overhead sprays and is 
passed but once through the 
tank or tanks. 

^ The laboratory has a fair r 

* jmount of glassware and chemicals, used in biological work, and an 
exTOptionally complete equipment of scientific instruments,' 

4 highest grade miorosoopes^el the best makes, with a wide range of 
I accessories; 26 student microscopes wd an equal number of dissecting 
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^ Ducroscopes; 2 micro-photographic cameras, wth well-equipped dark 
room; 3 microtomes; some chemical apparatus; and a considerable 
number of pieces of standard physiological apparatus. A full list of 
the scientific apparatus will be found in the report for 1903. 

The marine equipment includes the steam yacht Mermaid 65 
fret m length, 13 feet beam, a depth of 7 feet 6 inches, gross -tonnage 
of 35 tons, 80-ho^power compound engine, and a speed of 10 miles 
jwr hour. There is a steam winch for handling the anchor chain and 
the 200 fathoms of phosplior-bronze. dredging cable. The cable is 


carried out on a dredging boom from the forfemast and a large space 
aft of the mast is left free for landing the dredge or trawl, the 
steering g6ar and levers for operating the steam winch are on a plat- 
form in front of the funnel; in full view of the forward part of the ship. 
A smU deck house aft is fitted as a laboratory. On the starboard 
nde IS a row^ ten storage tanks, with provision for salt water circu- 
lation ^m the engine puinps, for use in bringing living material from 
the collretmg grounds to the laboratory. A full description of the 
ship will be found in Mr. Todd’s (1901) handbook of the station. 
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The stotwn has an ample supply of gear and tackle foKcoUectinc 
puiposes, beam, shrimp, and other trawls, tow nets, a Mill ther- 
mom^ter^ water bottle, and a current meter. 

There is a catalogued library of about 750 volumes and 800 pam- 
phlets, deahng mainly with marine zoology and the local fauna, but 
contaim^ few sets of peHodicals. Lists of additions to the library 
are pubhshed m the annual reports. ^ 

1 supplementary material accumu- 

lated by the station contains a well-labeled and carefully arraiWed 
collection of the local fauna and marine flora, the latter arranged in 
frames about the walls. ’ ' ’ ^ 

very full list of the species composing the fauna and flora of the 
Clyde region and a fine map of the Clyde Basin were published under 
the echtophip of M^rs. Elliot, Laurie, and Murdoch, by the local 
committee of the Bntish Association for the Advancement of Science 
ml 901, on the occasion of the meeting of this oiganization at Glasgow. 
The lists are accompanied by references to some of the pertinent 
faumstic hterature and give brief notes on frequency and areal dis- 

tnbution. The fauna immediately accessible at MiUport is lareelv 
represented m these lists. t- s j 

® ^®^® the rocky bottom of 

the Firth of Clyde afford attachment and shelter for an abundant, 
fauna fed by the rich plankton borne in the tidal currents that sweep 
in and out of this great, estuary. The tidal amplitude at spring is 
considerable (9 feet), leaving exposed at low tide Fucua and Latnir 
mna zon^ of considerable extent, affording the best of shore col- 
lecting. Hydroids, anemones, echinoderms, worms, Crustacea, and 
mollusks are easily accessible both in considerable variety of species 
and large numbers ofjndividuals. Much of the shore fauna can also 
be obtained at any seawn by dredging in easily accessible localities. 

< limited elxtent are easily accessible at the head 

of Millport Harbor. The deepest water in the Clyde area is 107 
> fathoms and its average depth 29 fathoms. Muqh of the area near the 
station IS less than 20 fathoms in depth, but depths exceeding 80 ‘ 
fathonas are within 10 miles of Millport. ^ 

Fishing for commercial purposes is at present prohibited within the 
«rth of Clyde. Biological material from this source must needs come 
from some distance. ! 

Not the least of the advantages possessed by the MiUport station is 
the punty of the water. The distance from Glasgow (35 miles), the 
TOdth (6 i^es) of the Firth of Clyde.at MiUport, and the great volume 
of tidal inflow greatly reduce the danger from contamination of the 
water rapply by the sewage of Glasgow. The location of the station 
wyond the mouth of MiUport Harbor and the smaU population of 
that port remove the poasibiUty of local contamination. Investi- 
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gatore desiring to conduct experimental work upon living otg&n- 
isms will not only find abundant material close at hand, but also 
favorable environmental conditions in matters of purity, temperature, 
and salinity of the sea water. ^ 

"^e range in temperature of the sea water in the Clyde Channel, 
which is practically homothermic from bottom to surface, is from a 
winter n^imum of 42° to 44° in March to a maximum of *56° in 
September. The salinities of the channel waters are nearly those 
of normal sea water* owing to the relatively large tidal influx. The 
average percentage of pure sea water present in the Loch Long Basin, 
at the lower end of which Millport lies, is 92.2 per cent. The brackish 
waters are confined wholly to a thin skin at the surface. 

The Millport location offers exceptional advantages for the develop- 
ment of a fine research station. The easy access from Glasgow, the 
abundant and easily obtained fauna and flora, the purity of the 
water, and the attractive situation all conduce to this end. The 
ample equipment of aquaria and the excellent collecting steamer 
afford unusual advantages to one desiring to conduct observations 
upon or experiments with living, aqimaJs. The equipment in instru- 
ments and apparatus is also . unusually complete. The Millport 
station deserves to be better known and more widely useful to the 
cause o^^rine biology than it has been in the past, and heeds a 
fuller reMfnition of those possibilities and a scientific rather than a 
popular basis for its fundamental policy to bring it into the front 
rank of European stations. Its highest influence in both lines can 
only be realized with adequate support and a scientific direction 
^sympathetic toward the popular phases of its wprk. 

Literature: Annual Reports, 1896-1908; Todd (1901) ; Elliot, Laurie, 
and Murdoch (1901); Hartlaub (1902); Pace (1905, 1908). 

QATTY MARINE LABORATORY, ST. ANDREWS, SCOTLAND. 

Director, Prof. W. C. M’intoBh, profeeeor of natural hietory in the University of St. 
Andrews. Addrees: Neyay Pwk, Meigle, Scotland.. 

Keeper, A. W. Brown. 

The location of the University of St. Andrews near the seashore 
early invited the establishment of a marine biological station at this 
ancient seat of Scottish learning. The project was advocated by 
the present director in a public address in 1875, and again in 1^2. 
The H. M. Trawling Expedition of 1883-84 gave additional impetus 
to the movement. At last the Government, mainly at the instiga- 
tion of the Earl of Dalhousie, granted a sihall . subsidy through the 
Fkheries Boarf for Scotland for the equipment and upkeep of a 
biological station. A temporaiy wooden buildmg, formerly used as 
a fever hospital, on the East Bents, projecting into the waters of 
St. Andrews Bay, was leased and fitted for laboratoiy purposes. A 



gas engine and a vulcanite pump were installed to supply the aquaria 
and ^he station ^ formally opened for work in Januaiy, 1884, under 
the directio^of Prof. W. C. M'Intosh of the uhiveisi^. A riend" 

t a”1 the Scottish fisheries 

r sufficed to keep the mstitution in operation till 1896 Over 

™?*®Sraph8 were published in the interval ^tween 
1884 and 1896, when the subsidy was withdrawn. These writinra 
deal with the local fauna or with the structure,, development S 
oecology of the fishes and invertebrates, mainly those o^f economic 
iV- in scope and significance upon such a 

greatMt service this station has rendered has 
been the establishment of scientific fisheries work and the training in 

“ number of young men for service 

H **®*‘ colonies, viz, Prince, 

Holt, Masterman, PuUarton, Wallace, Kyle, and others. 

A gift of £2,500 from Dr. Charles Heniy Catty, himself a naturalist 
Md zoolo^t^, made it possible for the university to erect a new and 
(^ua e ui ing for the station. The building was begun in 1894 
and formally dedicated to its uses in October, 1896; T still con- 
tinues under the dilution of its founder. Professor M'lntosh, but is no 
longer affiliated with the fisheries bureau. 

The director of the station is professor of natural histoiy in the 

“Ih* ‘V u “ “ “ P®''* in^itution, 

upk^p^ ^ attendant and the cost of repairs and 

No regular courses are given at the station, though Saturday 
demonstrations are held, and the buil.iing is open at Ly time to 
students who care to avail themselves of the opportunity to work 
rhe present station is on the shores of St. Andrews Bay, about a 
mile from the biological laboratories of the university, in the southern 

f IK® f .old ruins of the cathedrS! 

The site of the building is on a line of sand dunes skirting the bay 

sity. The ample grounds contain 3 to 4 acres, through which a 
small stream runs, affording excellent collecting grounds for fresh- 

tirtS®?'- a^m^andtg vieJ^of 

the cath^ral and castle to the west, and of the bay and cliffs of the 
-Forfarshire coast to the east. 

The budding is a handsome structure, the style of which is a simple 
treatment of the English Renaissance. It is in the form of a W ' 
mcta^le (36 by 120 feet), with its main axis running north and south ' 
and ite front to the east. It stands about 12 feet above high tide and 
immediately upon the sandy strand. -It is a one-stoiy biding, with 
spMious attic, slate roof, and walls of stone. The heightof the 

ceding IS 13 feet 6 mches. The arrangement of the rooiM is shown 
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jovenng a ooil qf p,pps f„r wnrnitJi in winter, while furtlier inward 

|L”f :', r'r:,r .iir., r: ;r r:i,r£z‘ 

Jm U^staUon^^i^ ^ publirations ksued 

irom uus station Tiie whole-tlmt is, Uie iiall and the iobbics-mor.^ 

over map out the central block of the laboratory, which conJJ^ 

be director s room (C\ the library (P), and tbo nlim for Ipec^'L 

list. " - «•« latter to the 

The director’s room (17 feet 9 inches by 15 feet) is reacheil bv a 
door near the northern end of the lobby on the left. aiidTs X^Ld bJ 
Iiigh windows, alonjr wliich a tulde (t) runs with n K 
rik-ht. 0„ U,e II,, «» 

■ Jtfri- - ’• Kcvrs 

cabmet (c) m a recess on each side. ' ^ “ 

The western side of tbo central block bolds abo VK« • 

(17 0 k, ,5 UH>, wl«: U . 

tetor. room. U B lighW by two opiuiioo, window ",l,r“u of 
th being occupied by a continuous Sble suitable for two or morw 
»n.or workers or groups of stndonS. Th, n»t ot tl s wlT! 
^up,«l to Die heigl,t of « feet by clo«Jy u™,ged shd^ S 
ypwal m^e coUectiona of rarioua kinda from the Swer to the 
lij^ar. Th. amitam wjl ha, a glased eabinat fo. ■■ J 

r^miS.‘“’' ' **'‘*‘' »' 

On the right the western side has two apartmenU that adininm» 
the vestibwae being the lavatory (F) (8 by 14 feet)i'imd thei»S?f 


m VI" .'TOi 


806 


W 




OLOaiCAL STATIONS. OF jftlPOPB, 


wall chemical room (O) (8 bv 14 feet) with a sink. In the former 
is n communication willi the spacious attics, ami in the latter «7) 
are stored chemicals and other apparatus. 

* The gla&s door on the extreme south of the right lobby leads to the 
research' r«H>m^ (//) (.10 feet 6 inches. by 30 feet) niul contains com- 
partments ( U'l 10 feet stfiarc. with partitions about 8 feet in height 
for six workers, or more if nece.ssary. Each of these lias at the 
lofty window a large and convenient table (A’) .solidly fixed later- 
ally and supported on a s|>ecially rigid flcnir to pn*vent vibration. 
On tlie left of each, table is a sink am) water pi|>e, together with a 
black and a white plate for special dissections. On the right the 
wall is occupied by a series of graduated shelves (P) for books ami 
preparations, while liehimi is a cabinet of drawers (O) for the storage 
of delicate sfieciinens and apparatus. A screen closes each compart- 
ment, at the option of the worker, and thus secures privaev, while 
the ventilatipn, and in winter the warmth, of the whole can lie com- 
fortably adjured. 

In the center of the room is a series of small concrete tanks (/) for 
sea water, six in number, and thefefore c Tres|H>nding to the com- 
p^tments. Each tank is 2 feet wide, 2 feet deep, and 4 feet long, 
with plate-gla-ss front and granolithic walls inches in thickness! 
This arrangement is shown in Plate XXXyill, Ji. A broad, sloping 
shelf of concrete beneath permits the use <if various smaller vessels, 
at the discretion of the workers, the waste water being collected iii 
a central channel ami flowing away at one end. On the other hand, 
each of the tank.s has its own overflow pij>e. The suppiv of sea 
water reaches this <lepartment by the specially built passage beneath 
from the engine room to (he resear<‘h room, and along which work- 
men can readily pn.ss without disturbing the- floors. The floor 
beneath and adjacent (o (he tanks is of concrete. 

The terminal door of tlie lobby on the left conducts to the lank 
room (J) or aquarium. (30 feet 6 inches by .30 feet), lined with .smooth 
bric^ thmuglumt. Three win<lows on each side (east and west) 
admit light, modified by cathedral glass, ancl at a comparative!}’ 
high level. The floor is of concrete, while all the other floors to the 
south are of wood. P'otir large tenks of glass an<l concrete occupy 
tlie eastern side, supported on massive walls of concrete, which again 
rest on a special foundation of at least 3 feet of rough concrete alto- 
gether independent of the masonry of the building. ' ,The aquaria 
are 5 feet wide, 7 feet long, end 3 feet deep, with granolitliic walls 
9 inches thick and plate-glass fronts 1| inches thick. The glass was 
originally held in place at the top by angle iron. This rusted, how- 
ever, so as to crush the glass ahd has been replaced by wood. Each 
tank is supplied with seawater by vulcanite pipes from the high- 
level tank, and has an overflow pipe of iron enameled with glasa. 
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It bsit been fouuil, Iiowover, that ru8t noon breaks (be enameled 
bninf; and it falls away. 

The walls of the tank itMiiii afford spaie f<ir various iiistruinenta 
ami iimlels conn«y te<l with marine c.vpioration. as well as for illustra 
tions of tlitvse ami of marine animals. 

broni the northern end of the tank riMiiii tidoor leads I v afew steps 
t.. tb« receivinK r.H,m ( A) (10 by M fe,*!). « cniparlment eonimuni- 
eatini; otlieiwj.se only with the of>on air hy ad«Hir and vtimlows on the 
we,stern wall. This has a slate table and a larpe sink at tJio windows 
ami a series of sbe.lvcs to the n^ar. In this c«>mpartineut thq con- 
tents of the nets, dredges, trawls, and Other colle<ting vessels aw 
subjwtetl to a pWiminary ej^iinalion ami the .separate groups 
distribute<l to the workers or*0> the tanks. 

The northern end «.f the building is occupied bv the engine room 
a.) (10 by IS fwi) containing a gas engine ami pumj^from which 
pi|H*s lead, on tlieonehan.l. tolhe liigh-level tahks,'and, on the other 
to the undergnmnd tank.* Sufficient spa<e exi.sts in Uiis apartment 
for a lM*nch and tcK.ls, and the roof has two strong beams for raising 
hcavv weight.s. A »lark st.iro pre.ss is at the wt*sten> end. and adjoin- 
ing IS the iron-platcd <|*Mtr Ica4ling to the heating chanilier ( .1/.) <S by 
lo feet), which is reached hy an inm ladder, and coniniunicate.s with ’ 
the hatchway for coals. The establishment is heaUKl by hot-waW 
p)|a*.s fnini thi.s diamlier on the “ low-prtvssure system,” though (ire- 
jilaces occur in thme <>f (ho .entral apartment.s.' 

The whole of this ilepartnient is carefully isolated bv stone walla 
or thick partitions of brick from the floor to the roof, so thatvaiionr 
fr..m the ga.s engine or heating diamlier are prevented from gaining 
cntraih'o (ho rest of the Iniihiiii^. 

The water wa.s originally .Iraam froni tlie.sea through a vulcaniUj 
pipe, hut this was so easily ilaniaged by the storms that it has lieen 
mplmed by « 2i-inch,iron sen jiipe, gnivanired after fitting, carried 
tiOO feet to sea to low- water level on the lieach. The pump is oper- 
ated by a .Vlmrsepower Crossley gas engine, using illuminating 
gas for fuel. The water is pum|>ed pnder favorable conditions of 
tide and weather into a large un<lergniund concrete tank, whence 
It can be pmiiiie.l as needed into (he high-level concrete tank over 
the engine worn. The pipes of ^ho circulating system are of vul- 
canite or lea<l, with braas cut-off .yalves and vulcsinite cocks at 
the terminals. The vulcanite pump has been replaced hy a braas 
pump. If desired, the water from the aquaria may Im returned to 
the low-level storage tanks. 

_ A^orkshop and dark room for photographic work are installed 
ID a detached wooden building (12 by 20 feet). 

The station possesses a 20-foot yawj, the Dalhmuie, a smaU boat 
and a supply of trawls, dredges, tow nets, and implements for shore 
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coUeoting. The usual lines of laboratory glassware and reagents, 
paraffin bath, microtome, and inicrophotographic apparatus will 
also be foimd here. No provision is made for^ hydrographic work. 
The library contains a set of the 'reports, a generous 

selection of works pertainmg to the fisheries, and several hundred 
volumes, including numerous pamphlets on the fauna. The Gatty 
library of rare works on marine algie and the Gatty Iberbarium is 
also found at the station. The library of the university is at the 
service of investigators at the station. 

A concise account of the local fauna has been published by Pro- 
fessor M’Intosh (1876) as a separate memoir. 

The investigations carried on in this laboratory have appeared 
in various scientific journals, principally in the Annals and Magazine 
of Natural History, where the director has published from time to 
time ‘‘Notes from the Gatty Marine Laboratoiy,"' in the Reports 
of the Scottish Fisheries Board, where the work of economic signifi- 
cance has appeared, and in various scientific periodicals. A full 
list of these titles, numbering 225 up to 1896, is found in Professor 
M’IntoshV(1896) account of the laboratoiy. 

Literature: Prince (1889), Mlntosh (1882, 1888, 1895. 1896), 
Dean (1894), HartJaub (1902), Sand (1897). . “ ^ 

FISHERIES BOARD FOR ^OTLAND.' 

EABDrZ I.ABOBATORT Aid) TISH HATOHXBY AT BAT OF VIOO. ABl&DXBB. 

Scientific auperintendent. Dr. T. WeymaB Fulton, 417 Great Western Road, Abor- 
dwfn. 

Assistant, Dr. H. C. Williamson, Marine Laboratory, Bay of Nigg, Aberdeen. 

In addition, ono attendant for laboratory and hatchery. 

This^ board has had marine stations at Tarbort, Lochfyne, Roth- 
esay, Dunbar, St. Andrews, and Aberdeen. The only one now in 
existence is that at Aberdeen, which was built some ten years ago, 
the hatchery being at the same time removed from Dunbar and 
reerected alongside* The direction of the scientific work was early 
put under a scientific committee of the board and later under a 
superintendent of scientific investigations. Prof. Cossar Ewart was 
convener^ of the committee, and Dr. T. W. Fulton was appointed 
superintendent in 1^90, and has continued to hold that office since. 
Among members of the staff may be named Mr. George Brook, 
Dr. John Beard, Dr. J. H. FuUarton, Dr. ITiomos Scott, Mr. W. L. 
Calderwood, Mr. J. Duncan Matthews, Mr.ylH. C. Dannevig, and 
Mr. F» G. Pearcey. Special researches were also undertaken from 
time to time by various gentlemen, including Professors Brady, 
Cleve, T. H. Milroy»E. E. Prince, Stirling, Greenfield, and Sims 
Woodhead, and Drs. Francis Day, H. N. Dickson, H, R. Mill, 
H. M. Kyle, A. T. Masterman, W. Ramsay Smith, W. Wallace, and 
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others. Prof. W. C. M’Intosh made a large number of well-known 

reaches at the laboratory at St. Andrews. 

^en the mternationd fishery investigations were instituted the 
vote for smentific mvestigations was reduced from £2,770 to £770 

mvolvmg reduction in staff, etc. , o w 

rinW laboratory, aqua- 

spawning pond, concrete high^vel 
reservoir, hatc^ house, boiler and pump house, and a storage 
houre, m grounds containing 28,000 square feet. 

tai brick structure con- 

mmg an oflSce and two laboratory rooms used by the staff of the 

St&tlOXl. 

The aqu^um or tank house (27 by 46 feet) is a rough wooden 
structure of one -story, partially buUt over one end of the spawning 
pond, ^th platform over the water. It contains six large aquaria^ 
four with plate-glsOT front arid back and the other two with plate^laas 
fronts only. The former are 6 feet 4 inches long, 4 feet 3 incheT^de, 

except that the length is 6 feet 4 inches. The walls and bottom are 
of concrete, 6 and 9 inches thick. The upper edge of the glass 
rests against an angle iron bar with wooden face. The center of 
each plate glass has been supported by a vertical iron brace with 
wooden face, which passes down from the angle iron across the front 
of the glass. Plate glass of a thickness of 16 mm. is used. 

taWo both salt and fresh water supply. A laboratory 

table, with top slopmg to a central leaden gutter and overhead 
®“ppiy; runs along oho side of the room, 
on ^ ^ rectangular concrete basin (35 by 90 feet), 

^*'^**’ giving 

^pths when Med of 8 to IQieet. It holds 160,000 gallons of wat^ 

n- * “admitted to the pond from the beach by a 12-iiich inflow 
piire, p^ly of iron and partly of fire clay, which terminates at low- 
tide level on the ^ach m an upturned iron section, rising to a height 
of 2 feet above the bottom and covered with a shield of wire netSig 
to krep out sea weed and d«brls. The outflowing water escaw? 

the tVk «^® *m® beC 

the mtake. The water ^ entering the pond is received, first, mto 

a^.wmp^ment cMed the filter chamber, where it passes through 

nettmg or other filters. Side valves control the connection 

Jj*«hTotW ^ band, and -the pond 

7 W ^ f? concrete basin (20 hy 29 feet and 

chamber and supphes the hatchery and aquarium rooms. The 
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water for circulation is drawn from the surf^ hy means of a flex- 
ible hose connected with a floating box, and is passed through flannel 
or other filtering material to avoid matter in suspension. 

The hatching house (24 by 49 feet 6 inches) is a one-stbry wooden 
building, well lighted, with cement floor, having convenient gutters to 
carry off the waste water. The hatchery contains an equipment 
of twenty-two Dannevig hatching boxes, with tip buckets sunk in 
pits below the floor, operated by the waste water from the hatching 
trough. The water passing through the hatchery is filtered through 
flannel or blankets as it comes from the reservoir. The filters are 
wooden boxes (4 by 8 feet and 2 feet deep), into which fit frames 
made tight with rubber bands. The frames are covered with wire 
netting over flannel, up through which the water is forced by pres- 
sure from the reservoir. A sewer outlet from^the city of Aberdeen, 
discharging not far from the bay of Nigg, has caused serious trouble 
in the hatchery recently. 

The pump house (18 feet 10 inches by 15 feet) contains three 
Worthington direct acting, brass-lined, steam pumps, and boiler. The 
pumps are capable of filling the reservoir in two and one-half hours, 
drawing the water from the filter compartment of the spawning pond. 
The distributing and circulating system is of thoroughly galvanized- 
iron pipe with cocks and valves of bfass. Jt has given good 
satisfacdon. 

The work of the scientific department of the fishery board for 
ScoUand is published annually in Part lH of the ‘‘Annual Report*' 
of the board, the twenty-sixth issue appearing in 1908. It covers 
a wide range of subjects pertaining to the fresh water and marine 
fisheries of Scottish waters, including much upon the (ecology, 
development, and growth of food fishes, their parasites, and upon 
the fauna and flora of fishing grounds, especially the Crustacea. 

, The station at Nigg Bay has but limited facilities for others than 
members of the staff of the board, but visiting biologists will find 
there an extensive collection of British Crustacea and fishes of 
economic importance and of plankton from Scottish waters. Re- 
quests for laboratory facilities will be granted for special work when 
possible on application to the director. 

During hatchery operations in the spring demonstrations and 
instruction relating to the life histories and habits of food fishes are 
given to fishermen at.the laboratoiy. Delegates to these conferences 
are appointed by the technical committees of the counties. 

Literature: Annual reports and Fulton (1894, 1906), 
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SCOTTISH department OF THE INTERNATIONAL COUNCIL FOR 
THE INVESTIGATION OF THE SEA. ** 

Main office, fiaherjr board for Scotland. OeorM *r i l 

office, Uni^ty CollegT^dTO.***^^ 

417 ai^iotor; Dr. T. W. Polton, 

417 ureat Western Road, Aberdeen; Dr. A. Bowman 40fi TTinir ntnnnf ak 

Dr. T^mas ^tt, Scottiah fiahoy bcard’a laboratory. Bay of Nigg Aberdeen Ynl^’ 
ton; ^tacea;) Robert M. Clark, 27 Rubiafow Den SoutT AbSrta^ 
plankton etc.); Frank Q. Young, Univeraity College, Dundee (hydrogiiphy)- 

GoWreefor, Aberdeto; Mi* Petra OullalwCoTtSnlei 
street, Aberdeen, (^ah-eggs and larvm). ^ 

The iinM of investigation carried on by the Scottish bureau arc as 
follows: (1) Quarterly hydrographic, and plankton investigations 
at stations between 56» north latitude and 62“ north latitude, and 
from the Far^ to the coast of Norway; similar, but more frequent, 
observations between the east coast of Scotland and the middle of 
the North Sea; (2) trawlmg experiments with commercial ottei^ 
trawls and small-mesh nets off the coast of Scotland and in the 
northern parts of the North Sea; (3) statistical inquiries in regard 
to the season and place of capture of fish landed by trawlere and 
Imere in ^ottish ports and especially in the port of Aberdeen. 

The results of the work have been published in Parliamentaiy 
Blue Books, code Nos. 2612 (1905), 3358 (1907), and 4350 (1908). 

The shore work of the department is distributed between, the 
alwratories of University College, Dundee (hydrography and'sta- 
tistics), the Scottish fishery board’s laboratoiy, Bay pf Nigg Aber^ 
deen^, and a small temporaiy laboratory in Meams street, Aberdeen 
The- vessel eng^ed in the explorations is the leased steam trawler 
Cotoeeter. She has a length of 118 feet, bemn of 21 feet 8 inches, 

i 900 • r engine 

of 290 indicated horsepower, steam winch carrying two lengtlis of 250 

fathoms galyanized-steel dredging cables 2.75 inches in circumference 

and two of 750 fathoms, 0.5 m circumference. She carries a crew of 

thirteen officers and seamen, and has cabin space for three to five 

men m the scientific staff. Ber laboratory (9 feet 6 inches by 8 feet 

rac^ *^d d Jk*^*^**^ anaidships and is equipped with two tables, 

The biological equipment consists of a full complement of com- 

rtridfh‘7 “eludes also dredges, plankton 

nets, with closmg nets of Nansen and Garstang pattern, Petterason- 
Nansen, EkmM reversing, and Knudsen water bottles and thep- 
mometers for hydrographic work. 

46504®— Bull. 4-10-^ — 16 
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CHALLBNdER OFFICE, EDINBURQH. 

Director, Sir /dim Murray, K. C. B., F. R. S., etc. 

Secretary, Mr. Jamea Chumley. 

Chemist, Dr. W. A. Oaspari, D. Sc. ' ^ « 

Asaistanta, Miae Drummond, M. A., B. Sc., and Mia Stewart. • 

Telegraph addrea: Ohallenger, Edinburgh. 

The Challenger office was founded in 1877 to publish the resylta.of 
the' Challenger expedition, and' since that work was completed it hwt 
been continued by Sir John Murray to carry on studies and investiga- 
tions relating to the science of oceanography. 

The office includes a large library, a good chemical laboratory, and 
other workrooms, and a large collection of deep-sea deposits, etc. 

SURVEY OF SCOTTISH LAKES (PULLAR TRUST), EDINBURGH. 

DirectOTB, Sir John Murray, K. C. B., K. B. S„ etc., and Mr. Lawrence PuIIar 
F. Bi 8. B. 

Secretary, Mr. James Chuihley. 

, Aadatanh^ Miae Dniminond, M. A., B. Sc., and Mibb Stewart. 

Telegraph addieas: Challenger, Edinburgh. 

, The lake survey was founded in 1902 to carry on the bathymetrical 
survey of the fresh-water lochs of Scotland commenced by Sir Jolin 
Murray and the late Mr. F. P. Pullar. The field work Ls now completetl, 
and the actual descriptions ami ntaps of all tlio loclis surveyed (.')62 
in number) have been published by the Royal Geographical Societv. 

A concluding volume of papers giving the general results of the work 
was published in 1910. ^ . 

The laboratory is of special interest because of the perfection here 
• of special instruments for the stud}' of the plmicnl constants ami 
variables in lake waters. Here are found the Puliur sounding machine 
(see Murray ami Pullar, 1900) and the Chrystal recosiling limno- 
graph, a self-registering statolimnograph, the index limnograph, n 
modified Sarasin limnograph, and the Murray portable lever self- 
recording, and vertical-band self-recording liinnographs for the study 
of seiches. A full description of these instruments will be found in a 
paper by Chrystal (1906). • 

No permanent fresh-water station has been developed in connection ‘ 
with tliis survey. The results of the survey, physical and biological, . 
have appeared in the Proceedings and Transactions of the Royal 
■ Society of Edinburgh. 

SCOTTISH OCEANOGRAPHICAL LABORATORY, EDINBURGH. 

SCOTLAND. 

Director,^ W. 8. Bruce. 

collections and scientific equipment as well as the office and 
laborato^ of the Scottish Antartic Expedition are housed in 'a one- 
story buildup with basement storerooms i\^r Sunreons Hall. The 
collections of Antarctic life are on exhibition and a fine exhibit of 

for ot^ano^^pbical reseiarch is also displayedr .jj; 
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BANOOR ««mB ,*rooR. COUNTY 

“<“»"•• w«»y 0* 

Reeident natuml«t. W. H. Galloway. Belgmvia. County Down. 

In 1903 ?rof. Gregg Wilson organized at Belfast an “Ulster Fish- 

■ an^h“^ Wiation consisting of a group of nahirSSs 

and business men interested in biology. The fisherii industry 
not laigely represented, as Belfast is not a great fishing por 
purpose of the associat on was to encourage the study of „iaSe 
feSi " " station, ..and render service toT 

Accordingly, a location was selected at Ixirne Harbor, Bangor on 
die south side of Belfast Lough, 14 mUes northeast of the^ of 
Bolf^t and connecteil with it by a frequent service of local trail® A ' 
buddi^ ormerly uM.as a bath house, located on the water Lnf 

llmtyean “ “ “ ««ch during the summer of 

The laboratory building is a one^tory wooden structure contain- 

■»-» «™"R 

Accommodations for sue workers are provided. The budding is 
^mediately over the water and has no provision of pump, tan^oi- 
aquaria for sdtAwater circulation. The government 1100 ^: 1 ^ Z 
agriculture and.fisheries supplieil an equipment of thermometem And 
tow nets and to these were ailded dredges jmd an otter trawl. The 
tmn has .a 2^foot steam launch for towing and dredging A 
jrking library, indmling a set of the Challenger Reports a^d tliose 
of the Ray Society, together with a number of the monographs on 

the marine fauna was gotten together. Kiapns on 

The station is kept open throughout the year by a resident natu-' 
ralMt, though the active season is from June to September. Pixin- 
etiy qualified students are admitted on applicatipn to the dirSto^ 
without charges other than those for cost of materials used. Miertv 
8cof«« are not furn®hed. No courses of instruction are offered 

to thVfiT P*'*'*"" to subjects allied 

to the &heries, and have been published in the reports of the 

fehen^ board for Ireland. They have been reissued rS^unctlon 

origmal Mntnbutions .in a seriw called “Scientific Panniw 

of ^e Ulster Fisheries and Biology Assoi^tion.” ^ 

"oty coasts, sand and 
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^•••^ BIOLOGICAL STATIONS OF BUBOPB. 

• IRISH FISHERIES INVBSTIOATiON. 

Fiaheries bninch, department of agriculture and technical instruction. 3 Kildare 
place, Dublin, Ireland. ^ 

Chief inspector of fiaheriee, W. S. Green. 

Inapector of fiaheriea and scientific adviser. Dr. E; W. L. Holt. 

Inspector of fiaheries, M. P. Dowling. 

Junior inapectora, C. Green and G. P. Parran. 

Assistant naturalista, W. M. Tatteraall and S. W. Kemp. 

Technical aasistant, A. B. E. Hillas. 

A staff of twelve subordinates. 

The fisheries investigations in Ireland .are organized under and 
administered by the department of agriculture and .technical instruc- 
tion. Administrative, legislative, and judicial duties, as Vtell as 
scientific, are in the hands of this branch and are often mrformed bv 
the same officers. 

The fisheries branch has no direct relation to any educational 
institution and provides no facilities for elementary or advanced 
scientific instruction. There is no biological instruction of ‘whermen 
in Ireland. Instruction in net mending is .given at certain places, 
and on the institution of now methxls of fishing, skilled fishermen 
are provided by the department or by the congested districts board, of 
which the chief inspector is a member, to instruct the novices at sea. 

The publications, apart from occasional leaflets on fish curing and 
such things, consist of the “^inual Reports on the Sea and Inland 
Fisheries of Ireland," which are statutory reports presented to Parlia- 
ment in continuation of similar reports by II. M. inspectors of Irish 
fisheries. Sine* 1900 these reports have been divided into Part I, 
Gener^ Report,' and Part II, ^ientiiic Investigations. The latter is 
a reprint, with a formal covering report by the scientific adviser, of 
separate papers published under title of “Scientific Investigations." 

The scientific investigations of the Irish bureau are directed toward 
the natural history of the Salmonide, their spasming, artificial propa- 
gation, feeding and migrations and statistics of their fisheries. In 
the marine area the worfcds laigely of an exploratory character deal- 
ing with the food Md otj^er fishes and the local fauna and flora and 
the bottom deposite. Ah extensive series of faunistic papers has 
been issued dealing mainl^^with the, various groujis of crustaceans, 
mollusks, meduste, fishes, ai^d the plankton of Irish waters: 

Collections and specimens \are not sold, but ore given in great num- 
ber to museums and univeteities and practically to any qualified 
person who asks for them, jin rqt|» specimens am asked for when 
required and a ^od deal of hssistance is received from specialists in 
naming certain items of the bjiological colledtiohs of the bureau. ' 

The Helga is practically the laboratoiy of the bureau, and ,the field 
of operations is the coast of Ireland from the shore to 1,000 fathoms. 
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Ireland was riot invited to take any part in the preliminary con- 
ferences nor to participate in the work of the International Commis- 
sion for the Investigation of the Sea, but as the Irish fisheries branch 
had already commenced observations t ' practically aimil«ir lines it 
was thought ^t to synchronize its quar. rly cruises with thrise of 
the other Rations, with whom an infonnal < xchange of results was 
arranged. Afterwards the Irish oiganization \. >«s asked to enter into 
more formal relations in that Doctor Holt was invited to attend the 
meetings of the council and was, made a member of several commit- 
tees, but no financial relations to the larger oiganization have arisen. 

The quarterly, physical and plankton observations ajje commurii- 
cated to the central bureau at Copenhagen and are set forth in the 
“ Bulletin des Croisiftres p6riodiques;” \^ithin the last few yeare the 
L^cashire and Western Sea ^heries committee and the Marine 
Biological i^ociation at Plymouth have Hron.able to job hands 
with the Irish bureau, so that the area of quarterly physical and 
plankton observations is now continuous from the Norwegian seas 
through the North Sea and English Channel and thence into the 
Irish Sea and westward to our 500-fathom line. 

Marine scientific investigations are chiefly carried out by the' 
cruiser //c^a, whose primary duty is the enforcement of fisheries 
regulations, and it is not possible to say exactly how much of her time 
IS devoted to police work and how much to investigation. Often the 
two are in progress at the same time. The material collected by the 
Helga is worked out in the office o'’ the bureau, which is merely an 
ordinary government office- with a few simple laboratory fittings in 
some of the rooms and a fairly good library relating to all the admin- 
istrative and scientific matters with which it is concerned. 

At Ardfiy, on Galway Bay, the department has an experimental 
station for oyster culture, with a few open boats and a permanent 
staff of three men in addition to the assistant naturalist who gener- 
^ly resides there. This officer mak^such local biological and phys- 
ical study as is necessary m connection with oyster culture, and also 
helps with the material collected by the Helga. 

In 1900 the fisheries branch took over from the Royal Dublin 
Society an old hulk which had been fitted up as a marine laboratory. 
She was stationed at various^ places on the Connemara coast until 
1904, when she was brought to Ardfiy, where she was used as a store 
until sold for breaking up in 1907’. 

If any qualified person wished to make a special study of the shal- 
low-water fauna at Ardfry, he would he provided with accommoda- 
tions for the purpose, but the work of the bureau is the study of 
biological and physical questions affecting the fisheries, and its instal- 
lations are designed and from time to time modified ad hoc and not 
for the general pursuit of pure seiftiuy^ • 
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At Valencia, w island at the extreme southwest of Ireland the 
Misses Delap have for many years carried on valuable investigations 
on the plankton and have been most successful in rearing' hvdroids 
and medusas in confinement. Their laboratory, supplied with appa- 
ratus from the foheries bureau,, is at their house, Keenellen.- Occa- 
sionally , naturalists from England have set up temporary laborato- 
nes there. . : * ' 

Tlie Helga is a fine new steel fishery cruiser, specially built for the 
work of policing the fishing grounds and for scientific investigation. 
She is 156 feet long, has a beam of 24.5 feet molded, a depth of 13.5 
feet, molded amidships, and a mean draft of 11.5 feet. Her gro.ss 
tonnage is 322.89 and net registered tonnage 111.49. ^le is built 
for speed hnd rough weather and has twin trijjle expan^’h engines 
of 1,000 horsepower. There i.s ample deck room aft where the trawl- 
ing winch and sounding machine are located. A laboratory salon 
forward (12 by 15 feet) is provided with tables, drawers, sink, work- 
bench and swing table, and. large windows. The Helga is very coni^ 
pletoly equipped with the latest instrumente of the International 
Commission for hyiirographic, oceanographic, and biological explora- 
tions and with tackle and gear for fi.slieries invbstigations. A fidl 
description of the ve.ssel will he found in a jiaper by Green (1909). 

Literature,— jVnnual lieports, Green (1902, 1909). 
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CHAPTER V. 

OEEMARY. 

INTRODUCTION. 

The development of the hioln^ical ntatious of Germany has been 
profoundly inlhieme<l by Uvo factors, the existence of the marine 
station at Naples of German origin and with German subvention, and' 
the development, csperually in more recent years, of the nation’s 
commercial ajid scientific inlerest in thefisheries. The Naples station, 
wall its rich. fauna, tine library,- ami superb history, is the Mecca that 
draws to its doors the devotees, young and old Alike, of biological 
science from German universities. This has deferred the develop- 
ment of another station for pure research in the less productive German 
wafers. Aside from the small fresh' water station at Pl6n, all Germ^ 
biological stations are oi-ganizeil directly with partial or complete 
reference to the economic interests of marine or fre^h-water fisheries. 
Thpy are all none the less cngagwl in research work of high order and 
arc usually connected directly or indirectly with scientific or technical 
instruction. The venerable institution at Kiel (1871) has always 
been «u leader in marine exploration as rejated to the fundamental 
problems of marine biology and the fisheries, and a similar motive laid 
the foundation for the Helgoland station (1802). These two organi- 
^ zations are united with. the German Fisheries Society in work of the 
International Ckunmission for the Investigation of the Sea (1002) in a 
maze of organization utterly baffling to the foreigner and only- 
equaleil by the complexities of the Jahresberichte, Berichte, Folgen, 
Bande, Abtheilungen, and Ilefte in their publication#. 

The rise o( industrialism and the growth of cities in modern Ger- 
many have given rise to questions of stream pollution and water 
supply which have afforded the motive for the establishment of the 
fisheries experiment station at Munich (1807) and the magnificent 
new Institut fur Biimenfischerei at Friedrichshageiinear Berlin (1908), 
W'hich superseded the earlier Miiggelsee fisheries station (1893), and 
have lent interest and support to the investigations, upon the Rhine 
and the Elbe (1899). The exploration of fresh waters and thestudy of 
.fish diseases and of the. biology of fishes have entered more or less into 
the programme of these fresh-water stations. The development of a 
scientific basis for fish culture is the main function of the pond culture 
station at Trachenberg (1895 and 1905) and the newly opened one at 
Wa,hrenhoIz. The station at Pl5n (1890), a pioneer in its field, is 
mainly concerned at present with the faunistic exploration of frash 
wafers and elementary biological instruction for teachers in the 
public schools. i 
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GERMAN SCIENTIFIC COMMISSION FOrSmE INVESTIGATION OF 
^ . THE SEA. 

0.1^;, "■ »-->«• . „, n«„Kin« ,n..r.O... 

• *'®'= K...niniH,iM>n r.u, wiUIi« haf.li, l„... rnu.n.u<hn«t .I.t 

uoutAcoen Moero. . * 

Hydrographic divimon — 

Director, Prof. Dr. (). KrOmmol. 

I. Amistant, Dr. E. Huppiri. ^ 

II. Asnialant, Doctor G»t*H,'h1ag. 

Biological div'twon— 

Director, Pmf. Dr. K. Hmiidt. 

In charge of quarterly cm imn*. Pn.f. Dr. r Aiv*tein.' 

ZoologiHt, Dr. J. Rcibiach. 

ChemiaU, Dr. E. Kabcn, Ihx'tor Kraeffi" Dm iAir Merkle 
At Helgoland: Kgl. Preuwiaidio Hiologi.^ h** .Xunialt.^ 

DirecUir, Prof. Dr. F. Iloincko. 

Custodian of fwhoriea di\i!.ion. Pmf. Dr. E Ehnoibuum 
Hydrographer, Dr. A. Reichanl. 

Biologist, Dr. O. h>anz. 

Planktologiet, Dr. W. Mielck. 

At Berlin: Dcubw'her See-Fisherei ^Vrein. 

P^ideut, K. Kuit». Gebeim. l.*gulionsrat F. IW. 

Director of statistical work, Prof. Dr. II. Honking:*^ 

Statisticians, l>r. E. Fischer, Dr. Fmiherr v. R4Mizeii.^t«*iii. 

The sciehtific work of the Gernmn section of the Internniiom.l 
Commission for tlio Investigation of the Sea, orgonizeil in I«)()> is 
^rned on in the main in the preexisting iaboratorias «ml hv lul.'litlons 
to the staffs and "equipments of the biological station at llelgohin.l, 
Ai scientific imWigation of the German .Sen 

at the.Un.vemity of Kiel. The statistical an, I gimeral a.hninistrativc 
wo^lr^ls conducted in connection with offices of the German S,.« 
Fisheries Society tit Hannover. (For a ,letnile,l account of the 1 leltro- 
lii^sUtion see p; 221 and for the Kiel organization .s,.e p -wo ) 

The principal equipment belonging particularly to the internati,mal 
commission is the research steamer Poseidon, built in 1902 at a ,-ost of 
over 300,000 marks especially for the work of the coiiimi.ssion. Her 
^me port is Geestemttnde, near Bremen, and her ma.ster is Capt. .\nt,')ii 
Hem^n> an eiqierienced shipping master, familiar with the wiles of the 

^ ^ rigged, with a length over 

^ of 45.88 m., beam of 9.1 m., draft of 3.5 m., and registered gross 
«2.6 ton. . Sh. h,» (wo 240.ho™,power (,ip,..e,p.ii„„ 
OT^.» ud twin Sh. hns . .pwyl „( g k„„„ p„ 

100 tons of coal, and has a steaming radius of twelve days. She ha.s a 
co^odious laboratory forward on the main deck fqr biological work 
and a laige fisheries laboratory aft, with adjacent fish wells for storage 
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of Uve fiflh.'' She is equipped with ste^ winch'foward for dredging 
^d trawhng, with very heavj’ coiumetrial otter trawls and other 
fislienes gear. She has a U Blanc sounding machine (from the 
\aldma expedition) fitte,! with 1.500 m. of 19 strand galvanized 
cable of 2 mm. <liameter, with breaking strain of 475 kibis. The wire 
serves both for sounding and for hydrctgrapliic instruments such as 
water buckets and for small plankton nets. The hy.lrographic and 
ineteoroIogicaJ equipment is very complete, including Richter ther-. 
mometers for deep-sea work, vUsnian a.spiration thermometers, 

1 etterason-\an.sen and KrQminel water buckets, Fuess barograph, 
current meters of Nansen an«l Eknian, transparencv «lisks, anemom- 
eters. kc., representing an outlay of alwut .5.000* marlcs. A cable 
1 ..HKt III. in byigtb i.s used for anchoring ship, in deep water for station 
work. The fisheries equipment inclu.les the usual commercial nets, 
otter trawls, and seines and spw'ial nets devised for the capture of 
young fish and eggs in quantity for stal istical work. The /•Mcidon haa 
laboratof-y space and cabins for a .st^ff of thirteen scientific workere 
and carries eighteen men as oUiceis ami crew and four .us aer\-ants for 
the .sc-ientific .staff. Scientific guests wi.sbing |.erinission to visit the 
ship while engage.! in scientific work sliould apply to the president of 
lli(‘ rommission. 

A Jaliresbericlit containing an administrative report, accounts of 
the quarterly and other cruises, anil summaries of the investigations 
111 progress Is publislie.l iin.ler the title of ‘Die Beteiligung Deutsch- 
lands an .ler Internationalen Aleeresforscliung,” I and II (1905) III 
(1!)1)6), IV and V (1908b ’ 

LABORATORIUM FCR INTERNATIONA1.E .MEERESRORSCHUNO KIEL. 

GERMANY. 

The univercity at Kiel has long been known to biologists as a center 
of researcli^in marine biology and oi’eanograpliy. The “Plankton 
E.xj)cdition ” of 1889 was planned and carrie.l out by naturalists from 
Kiel, and tlie publislied results of this great enterprise are largely 
from men trained at Kiel or asaociate.1 with its university.. It is also 
at Kiel that the “Kgl. Preuss. Kommission zur wissenschaftlichen 
Lntersuchungder deutschen Meere " has had its headquarters from 
Its foundation in 1870 to the present time. It was established by 
the ministry of agriculture for the scientific uivestigation of phys- . 
ical and biological conditions in the Baltic and North seas iHth' 
special reference to problems of importance to the fisheries. With 
the establishment of the International Commission for the Investiga- 
tion of the Sea m 190^ the German commission naturally took part in 
Uie work of the Gerthan division of this greater enterprise and has 
from the start exerdised a profound influence.in shaping the methods 
and policy of this/larger inatitution. 
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^ 1 ® U^remity of Kiel, the.Kommiasion sur wise. Untoreucliunmm 
*nd the Ulwratorium fOr inteniationale Mceresforecimivt ,iri‘ tliroe 
dwtinct institutions in their orpaniaation ami a<liniiiis(ration, bin the 
siuue men are U|>on the staffs of tlie tlireiv orpaiiiaatiims, ami ilieir 

Uitereets ami invcstipations are, closely inlcrrelalctl. 

The "LaWaforraiu fQr Internal i.in'uh* Me«Te-sfomclninp ’ is local.sl 
m rented quarters at Karlstrass** •12. in u buildinp ill-a.lapled to ilic 
of its work. Here an* foumi the ..Hires «.f the IViissiuii t\»ni- 
misaiun, it-i libmry, and laboratories for jiy<ln>pra|)hi<al, chemical, 
i^d biolopicai investipations of the (iernian inlernuliomil biinrqii. 
In the same lalwratorios the studeni fnlin the universitv .UH iiiij; 
work in certain .Meano<;ra|>luc ..r biol..pical subj.*cts nneivo their 
instruction in ami pnirtiral laliKiriitorv work, 

■ Tlio hydn>praplucal lalH.rat.irt-i.s-'e.|iii|,|,c’,l for .leterinination of 
salmity ami tlUsolveJ ^^a8t^s in son walcr l»y tlio Kmuisen inothod «»r 
modifications of this metliod iiitroiluce.1 by lli<> cliemist, Doctor 
Ruppin. Tlie chemical lalM.ratory Is e.piippe.l for .wcurale analysis 
of sea water, esjrerially for investigation ,.f the sili. ^aml forias of 
mtropen in the sea. I'lie biolopical labohitories of Doetom .\psti*in, 
Lobniann, and Reibisch are litt.'.l for tlie investipalioh of the |.laiikloi) 
and the fislieries. respectively, with .-sp.Mial r.*f<>r.*me to staiisti.’ul 
and quantitative iuetl>od.s. The biolopi,.,,! laboiai..ry c..nuius c. 
extensive collection of marine ami frcsli-« i,(er plankton froni various 
parts of tlie world. The library of tlic btlsiralorv, conlaininp 2,00(1 
vplumes, and of the university Is rich in the literature of marine 
biolopj' ami of oeeaiioprapby. The in.stituto sliun« with the Il,>|p„. 
land station tlie u.seof tlie/'oscir/oti for marine e.xploration, but lia.s'iio 
boat of its own for local work. 

The nwm in the “laihoratorium fQr Meeresuntersucliungen'’ 'is 
quite limited, and but few inve,stipators or students can la* accommo- 
dated there. A few properly (|iialifu*d invc.stipalom are, however, 
admitted. Application should be made to the director for llie privi- 
,l^e. This laboratory is primarily a research institution for the .staff 
of the Kiel commission and German section of the international com- 
miOTion. Instruction is given in its laboratories, and .slmlcnls come 
to It as a matter of convenience to certain membere of the univereity 
who are also on the staff of the coDunission. 

The Kiel laboratory is famous in the annals of marine exploration 
as the center from which sprung the quantitative method of study of 
marme life known as the Henson plankton method, after its founder. 
Many types of apparatus, quantitative plankton nets, closmg nets, 
tod other apparatus for use on the high seas, counting apparatus, 
filters, and centrifuges for laboratoiy work have been devised iii thb 
laboratory by Professors Hensen, Lohmann, and Apstein. Descrip- 
tions and price lists may be obtained from the laboratoiy. 
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The publications of the Kiel ** Commission” have appeared in a 
scries^of Jahnwherichte {I, II-III, 1R"I 1876) and Bericlite 

(IV-VI, 1877-1891). With union of publication with the Heltroland 
station in 1893 a now scries. ‘ WisscnAchaftliclie Moerosunteiwucliun- 
}ten, was os(al>lislio<l, and in this the results of the international 
investigations are also ptiblisluHl. 

Literature: Serials alam* noted, Kahnineser (1903). 
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Oweetor, Pn>f. l)r. Kr. Hviticlu-, K(jl. HioloKiwhe Anjit4ll,.llcl|toUiid, Ueutachland, 
oienilHT of the Kiel and the Intemalional ConiinM<ioii fnr the lio'wUfiatioD of the- 
Sea; ept-cialty, bi«lu|;y of f.»>d liithee, natural history of herrinR. . 

Custodians: Prof. I»r. Cl. Uartlauin in chaiyti of r^adoRiral division, library, .N'urth 
S<a Museum, invwlipit.m.’ tables, and distribution ofbioVi.al material- sjwultv 
Uydrulda and Meylusa-. JV.f. l»r. K. Ehrenbaum, in eharKo of tisherira division! 
t(|uanum, explonitionsctsoa and marine «>quipinent :sp<y'ialtv, eRRsaud yuuuRof fish 
Pn.f. Dr. P. Kuckuck, in rhaiReof bounk-al division, of herbarium, an.l of lilfrarv 
oxchanRiv: , ^ 

Aifwunt, l)r. W. Mioirk, plankton aiuMarvif t.nuJwT 

Atviitunu in tin* liilvnittikmal liivti^ii^iion tht» S^‘n: Dr. A. Ucichanl,. hytlixK 
(rr»ph> , the bioinjfy of fi,th markiiiK ox|K^rinie«l^, HujwrvUion «if m^Luutifpaphir 

trtiUion; Dr V. Fraur., bir.kvy nf liNluv*; hr. IJ. pUnktou. 

TivJuii,«la««i..Ui»l<,itwolvtO:lMii \\ \\ b.niHMi, in chaivv .U oiIUmMui^ 

cxcuptionr*, «ijpp!y of matorial, urkic and with tlirtN* lUi lu»li)er»; rhiff 

prt'jwiutor, John lljilrirlut. iii chaixo of Khipnientif, cbemitak, hIovoi*, inuw*uin pr^*pa- 
latioiiK, umi nRM4HJix)Iogical ttUlion, wiUi an aaKUfUnr, oe*piH'ially for rruii^^'w of the 
J^o^don. . . 

Seca*ury, lVu*r KnwH, in chai>te of iH>rrMpund3nc't*, iu««iHtant f«.r horburiuu. and 
eei^niof^mph . 

In addition, a kee|>er of the ai|uariuni, a chief walchm;,ii. and Ihrw- wrvaiUs. 

TelcRreph address: HioluRischoAiisUll, llelRoland. 

The beautiful island of llclgolan<l lias lieeii remlered classic ground 
for biological work by the inve.stigations prosecuted there bv J.diannes 
^ Midler, Frey, Ixiuckart., Stein, Ilpcckel, ('Ians, an<I other Geriimn 
' biologists, which early led to fruitless efforts to establish a station there. 
Tlio growth of the Naples statioii satisfied for the time the need for 
a seMide laboratory, but upon the cession of Helgoland to Germany 
by England and its union with Prussia in 1892 the demand for n sta- 
tion on German soil come to a quick fruition. .\s earlv ns I8S8 the 
the German Society of Coastal and Deep Sea Fisheries' put into the 
field an itinerant zoological station along the North Sea Coast under ' 
the direction of Doctor Elironbauni, which did much to remove preva-, 
lent beliefs as to'the barreimess of that region. In 1890 the Emperor 
became interested in the project and a commission consisting of repre- 
sentatives of the Qovemmeiit, the ministers of the interior and of 
agriculture, the Prussian Academy of Sciences, the Berlin Aquarium' 
and German Fisheries Society, and Doctor Heincke, was formed to 
organize and pita the station. In 1892 Doctor Heincke was appointed 
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dieter by the Prassian minister of religious, eduoational, and medi- 

M8umed by the state. To secure a coordi- 
nation of Its ^rk with that of the previously existing German com- 
.^on for the Scientific Investigation of the Sea, located at Kiel 
the mmistry of agriculture, domains and forests 
the dire^or was appomted a member of that commission, and the 
publications of that orgamzation and the new station united in a 
new smes of the ‘Wissenschaftliche Meeresuhtersuchungen ” 

th« h«n^r“r"'^T* “"1“ expended on remodeling 

I lodging house, and on scientific equipmS 
The station was open^ for work early in December, IsS. Under 
^ctor Heincke s able direction and the assistance of his unusually per- 
manent st^ the station has grown and the scope of its work has^wu 
greatly extend^ The International Commission for the Scientific 
InvMtigation of the ^a was established in 1901, and the Helgoland 
station ^a^ with the Kiel Institute for Marine Investigation the . 

an mcre^ m budget of 13,000 marks annually. Thodirector 
^ctor Heincke, the custodian in chaige of ichthyological work’ 

of fh “u— associates giveOthe greater, 

part of their time to this international work. The German fisheries 
^arch stCaiMr Poseidon, home port GeestemOnde, is used by the. 

explorations in the North Sea^ the 
Baltic, and adjacent waters. The demand for room for visitiim 
naturalists and the expanding work of the station have compelled the 
purchase of four ^ditional houses adjacent to the supeJb public 

ere^ed shortly on tlm site of the present quartern of the station. 

di^Sv ™«ponsihle 

(^tly to the Hultus Mmistenum, and its director is appointed by 

■ It isS®'‘ i support directly fremThe state 

It ^istrative way related to educational institutions. 

forXJfoJ^? sea fiAenes bureau and )the scientific commission 
for the investigation of the sea m the programme of the international 
expressly engag®d in fisheries investigations, 

WV KultusMinisterium i 

nliSnapJ^^' «»« “pplied to the wort of the inter- 

The upkeep of thePoseufon 

re«iive?SS? ^ tbe station. In addition, about 8,600 marks are 
rw^ved fro^ admissions to jthe aquarium 2,600 frem sale of 
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biological material and publications, but thia is returned to the tieai^ 
ury of the state. 

The programme of the station as drawn up in the state papers 
establishing it is twofold. In the field ofypure science it is obligated— 

(1) .To provide facilities and materiid for the investigations of 
zoologists, physiologists, and botanists, with aquaria for observation 
and culture; 

(2) To provide courses of instTuotion for young zoologists and* 
botanists and teachers in higher schools on the biology of the sba; and 

(3) To supply living and preserved marine material to scientific 
institutions and museums and to public aquaria. Economic interests, 
on the other hand, are to be served by; — 

(1) An investigation of the fishing grounds of the North Sea, the 
character of the bottom, its animal life end food fishes; 

(2) Systematic investigation of artificial culture* of food fishes 
the lobster; 

(3) The determination of the facts governing fisheries legislation; 

(4) Monographic investigation of food fishes (herring, eel, haddock, 

plaice, etc.), with special reference to their development, food, and 
movements; and ^ 

(6) Instruction of practical fishermen in elements of marine biology. 
In addition to these fields of investigatmn and* work, certain others of 
more general character were included in the station's programme, as 
follows: 

(1) Investigation of the whole North Sea, and especially the 
territory adjacent to Helgoland in its physical-chemical, geological, 
and zoological-botanical aspects; 

(2) Regularly continued periodical observations of important 
phases of niarine phenomena (phosphorescence, animal swarms) ; 

(3) Investiga.tion of the pla^ton as the primitive source of food in 
the sea; ' 

(4) Qeology «id land fauha and flora of Helgoland; 

(6) Development of a museum of North Sea and Helgoland fauna 
and. flora (including the famous Gaethke bird collection); and 

(6)’ Publication of results. 

Substantia] progress has been made along most of the lines 
" this comprehensive programme, except only that of formal instruiy 
tion of elementaiy character. The results are published since 18M 
in a series of quarto volumes (Abth^ Hd^la^) of the 
sohaftliche Meereeuntenuchungen" in oohjtmctiqh vdth thoi^' ' 
Kiel), of the German Commission for the S cie ntific Ihv^ti^ioE| >of ' 
the Sea. In all, eight volume^ have been published. 

Owing to tl^ considerable number of rooms in the station buildings 
and the possibility of equipping temponuy workrooms; with, s^ple 
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^to in adja^t ^vato houses, the Helgoland station can acoom- 
^ate a number of worken in addition to the eight members bf the 
aff. At present ten to twelve places fully equipped are avaQable 

to'l8or^,’S*“"'’ ‘“^^■‘7" of «>0 Stiuion 

Application for admission should be made in advance to th« 
r^rwtor der Biologischen Anstalt,” Helgoland. A copy S Jhe 
^lations governing occupants of work tables and a legftimation 
®"d gTMtmgspwial rates on local steamers from Hambmg are issued 
to apphc^ts. The privileges of the station am fum^hS T aJ| 

tobies is ample and includes full supply of the usual reagents and an 
ady te amount of glassware, with an excellent labSItory desk 
Clwnm^ Is, breakage, and glassware am charged at cost. ^ 

The island IS a popular summer resort and living quarters at mod. 

CTowd*d^ (ugher in the season, June-Soptember, and often over-’ 
crowded) may be secured ne^ the station in the “Unterl«nd ” 
.b«v. in the ••Ob.H.nd.- riSgoUnJ Z 

Hamburg and several times weekly by mail steamer It o£ 

The station supplies living and preserved material for instruction 
^r^roh at charges proportional to the cost, but issues no list 

of matenal to bo furnished on demand «- issues no list 

the^rdtoi wW ‘ l! “ Victoria Strasse, not far from 

west^vTouuijl' “orth- 

tSsea o^thi fronting «Pon 

tne^wa on the northeast side. It stands about 25 m. from tL nro- 

troted water ^nt and scarcely above water level at times of combbed 

•ST b"s^dr viSbSs “ rr^ 7°-^ 

dwAlllnm. “"il tour frame buildings, formerly 

^dlings, adjo^ng, containing 7, 19, 6, and 14 rooms, Spectivdv 

»»*«»■>» S 
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This building has been so thoroughly planned and so carefully 
constructed from the architectural and engineering standpoint that 
it .merite a full de^ription. Floor plaht> and cross sections with 
dimensions are sho^ro in Plate XL, figures I'-S. The building (11.56, 
by 12.5 mO cohs^ts of two stories, basement, and attic, and h^ the 
form of a three-storied basilica with a central nave and two laterd 
aisles with included comer tower for water t^nks. The building is 
Jighted through glass roofs on both nave and aisles. The basement 
contains the pump and engine room and the room for the lower 
storage tanks, while on the ground floor are entrance hall and t^e 
U-sliaped main exhibition room of grotto construction with black 
walls, lighted through the aquaria, which form two lateral banks and 
two central rows about the central light well. The overhead light in 
botji cases passes through obliquely placed semiopaque ribbed glass, 
with muslin curtains for additional shields.. Small windows in the 
walls also light the attendance corridors of the lattirally placed aquaria. 
The floor above contains three small investigators’ rooms (with places 
for four workers) grouped jiround the cerrttal well and opening by 
sliding windows into it for access to an encircling glass shelf for small 
glass a(]uaria used in experimental work. The attic provides store- 
room and access to the liigh-level storage tanks of the tower. 

On account of the turbidity of the shallow sea about' the island, 
especially after stormy weather, it has been necessary to filter the 
.water used in the aquaria and to employ a closed system of circula- 
tion. The w'ater is used over and over again, passing through sand 
and gravel filters after each transit through an aquarium. The filter 
tanks tie below the corridors along the large aquaria. The combined 
weigiit of aquaria and filter tanks is carri^ by the massive walls on 
either side of the aisles. 

'Phe pumping plant is in duplicate, consisting of a 3-horsepower 
Deutz benzine motor with an Otto motor of 1 horsepower in reserve, 
and two pumps, one of 4,500 liters hourly capacity. The benzine is 
stored In a tank outside the building and theiiroom is'^tighted by 
electricity. The sea pipe is a 65 mm. galvanized-iron pipe carried 
70 m. into the sea to a deptli of 1 m. below low water, where it ter- 
minates in a suction basket. The water is pumped from the sea into 
the low-level tanks and theqee as needed into the two high-level 
storage tanks in the tower of a capacity of 18 and 8 cu. m.^ respec- 
tively. Thence it passes through the distributing system of soft-lead 
piping to the individual aquaria. The overflow from each,.aquariuin 
is conducted by lead pij^mg to the filter beds at the sides of the 
aquaria and the filtrate is store^d in the two low-level cement tanks 
of a capacity of 40 cu. m. each. The duplicate system of engines, 
pumps, and tanks are so connected that any one dement may be 
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6hut out of the ciTouit for repair or cleahing without iaterference with 
tte aquana. The pumps may also be connected with the fresh-water 

the building and the high-level fresh-water 
tjmk. AH pipes are exposed or easily accessible in covered floor 
(shannels. The cocks m the system are either of vulcanite or hard 
le^ (an ^algam of lead and nickel), copper, brAand-iron beine 
entirel^elimmated. Very few cocks and v^ves JK4 in the sv^ 
tern. The aquana are fed by an overhead jet entermg* lead Jbe 
w^e outlet 18 at the bottom of the aquarium. .The force of the jet 
c«^ w into the tube and delivers a finely divided spray at the 
bottom of the aquanum. The aquaria are provided wit IP vertical 
overflow pipes ^sch^ing through the bottom ami with bottom Sugs 
for clewing out The t^ks are of ferroconcrete on the Mon Js^S 
tern. The low-level tanks are each 2.5 by 6.7 by 2.1 m.' high with' 
wdls 10 cm. m thickness. The fust high-level tLk had S ^ 
mdly 6xm. in thickness, but these were reenforced later to ston 
leakage. - T^ present thickness is 12 cm. This tank ia cylindS 
m form mth a diameter of 2.8 m. and a height of 4 m A suS 

S? T, ^ -8 by 3.9 bv 2A^m 

m height, with walls 10 cm. thick. A fresh-water tank 1.15 m. high 

Sci walls 5 cm. thick is placed in the attic. 

^ ‘ noted, have proved to be very 

saUsfwtoiy It u, however, necessary to keep the concrete entirelV 

f"" V care to avoid 

minute leaks which the salt water is prone to find 

»' elereo mnom. 
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^de and 0 W, 1. 1.5 2, and 3.08 in length with cmss walls 5 to 6 cm 
Md around rear walls 7 to 8 cm. thick, and with angle-iron frames 

(or 0 62)Tqn ■ ^ “ ^«*8**‘ »nd 0.42 

twn n ’ ^1“' “ *®”eth, the large aquaria (3.08) having 

two pMes, 0.90 rn. each and glass 23 mm. in thickness. The largest 
aqiianito^located at the central light well, is2.64 by 1.84 and 1 " fm 
^h, with walls 12.5 cm. thick. It is glazed on thme swi w“h 
open^ 1.2 by 0.8 and 1.2 by 1.8 and glass 34 mm. thick 
On either side of the central light well is ranged a row of smaU 
^uana, on the one side eight small aquaria 35 cm. high,' 35 to 48 cm. 

wn f^es. The opemngs am 25 crn. high and range in le^h' 
from 36 to 62 cm., with glass 5 to 7 inrii. thick. On She other^e 

to sfiT ^ T' “ ^ wide Md 45 

ta 66 cm; lo^, with polished-glass fronts and blackened backs, with 

overhei^ water supply and constant Ipvel siphon outflow. The cen- 
tral hght-well and the aisles behind the side tanks form passage- 
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'ways used by the careta^re of the aquaria or for overiiead obsem- 
tion. Aeration of aquaria ia by overhead jet. 

The aquarium is planned primarily for exhibition purposes, but at 
present the ^ond stSiy is used for laboratories. At the level of 
the sliding windows which open into the central well is a «h«»lf (pj; . 
XL, fig. 6) of wire glass and angle iron with margins 4 cm. in height, 
which serves as an aquarium trough. Outflow water from a glass 
aquarium -placed here is siphoned into the trough and passes thenoe . 
to the filters below. The aquaria are thus' conveniently located for 

observation and are kept in the more constant ancTlower temnera-’ 
ture of the light well. w«*ipwir 

To protect the building from ground water there is placed beneath 
it a solid sheet of concrete 70 cm. thick, coated beneath the wearing 
floor with 3 cm. of waterproof cement. Since the biMAm«nt. and 
ground floor are below tti* level of spring flood tides, the basement 
windows are water-tight and, together with the entrance,' dan be 
reenforeed by storngi protectors. The ipof of the light well ia of 
double glass to prevent condensation of moisturw and to regulate 
tlie temperature. A small central heating plant and special ventilat- 
ing arrangements further facilitate the control of temperature con- 
ditions. - 

tKo aquarium is opened during the summer season for five months 
only. In 1908 over 16,000 paid admissions wme received. The 
aquaria contain carefully selected and well-maintained groups of the 
local marine fauna and flora, exhibiting the food fishes and kverte- 
brates, characteristic faunistic assemblages, such as Zostera beds, 
rock fauna, sand fauna^ and a number of types selected to demon^ 
strate the range and variety of marine life, ^t is an educational 
rather than an exhibition aquarium. ^ 

The initial cost of the building and aquaria was about 62,600 
marks and of the machines and circulating system 19,400 a 

total of 82;000 marks; The building itself cost about 41.3 marks 
per cubic niieter. The high cost is attributable in part to the exces- 
sive expense of landing heavy materials at Helgoland, where no 
large boat can come to the wharf, and in part to the difficulties attend- 
ing the site of the building, the limits area available, and to the 
permanency and high standard alike of plan and materials used in 
the structure. 

The equipment of the. Helgoland station in chemicals and ^Us^ 
ware is ample. The instnimental equipment includes twenty mipro- 
scopM, four microtomes, county microscope, Stempel pipettes, 
centrifuge, plankton pump, photographic and microphotogra^ 
apparatus, a one-fourth horsepower hot-air motqr for an aquarium 
stirrer, and a full equipment of meteorological and seismographical 
appiuretus. * 














fisheries of the North Sea, the most fished ’ 
" body of water on the globe. In addition to this there is a varied 
supply of young fish trawls and tow nets for. the capture of pelagic 
e^ imd fry of fishes, the Petersen young fish trawl, the Scheerbrutz 
net ori|pnating m Helgoland, for towing at desired levels, and a huee 
wUapsing-ring net for active young fish. The materials used in 
wese nets are stramine, Seihtuch (a linen cheese cloth), Eisengam 
horsehair cloth), and the usual bolting-cloth 


the necessaiy analyses connected therewith. 


fisheries journals and 74 partial sets, and receives currently nearly 

M many periodicals. It contains 9,300 numbers, of which 4,800 are 

bound. It is rich in the literature of ichthyology and the fisheries 
ornithology, and marine botany. Library lists will be found in the 
tost two volumes of the “Meeresuntereuchungen.” 

"ITje “Sections are housed in the Nordsee Museum on Kaiseratra^ 

in wluch IS placed the superb Gaetke collection of Helgoland birds’ 
including the specimens upon which are based many unusual or 
rare i^rds. There is also a fisheries exhibit and an excellent repre- 
^tation of fauna and flora of the North Sea from thesystematic 
standpoint. The biological exhibits illustrating the life history 
' age characters, food, and habits of North Sea fishes 

and the lobster and typical assemblages of shore and bottom fauna 
and flora are especially instructive and exhibit a high degree of 
skill and .ori^ality. The museum was established by a 

gift of 25,000 marks from the heirs of Professor Piingsheim, the 
botanist. i 
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I birds, • phenomenon which hss made Helgoland 'famous for the 

I study of hiid migrations. The white shorea of the “Dune, ” a smaU 

I sandy islet much reeorted to for bathing, is the only remnant left of 
■ the ciialk cliffs formeriy connected with, the island. 

I The unstable nature.of the shores and their nigge<l nature, combined 
I with the not infrequent storms which have made the North Sea 
I de^rvedly infamous, affect pw>foundly the shore fauna and iU accc»- 
sibiljty, and a<ld greatly to the turbidity of the water at times of 
rough weatlier. The detritus from the disintep>'ating island forms, 
however, excellent collecting groun«ls for a typical marine bottom 
fauna undisturbe<l by fresh and brackish watcra or by the sewage and 
industrial wastes of a large population. The thriving lobster fisheiy 
of Helgoland is a good index of the abundance of animal life in the 
sea about it. Its distance <50 kni.) from land gii’es to the plankton 
of the Ma about it an oceanic facies and relstively small pM|H»rtion 
of nentic additions. It is unique among stations in northern waters 
in tins particular. 

No approxiinato inventory has lieen made of the shore and liottom 
fauna, but a senes of monographic reports on various grtmps is appear- 
ing in the ^VissenscliaftlicheMeeresuntersucluingcn" under the title 
'• Heitr&ge zur .Meeresfauna von Helgoland ” and “ Beitrgge zur.Fauna 
der sQtlfisthchen und Ostlidien Nordsey.” In the former series paiiers 
, on the fishes, niollusks, Copepoda and Cladocera, ('oelenterata, iielagic 
Protozoa anil Rotifers, rhabdocoeloTurbellaria, Cuniacea, SchizopiHla, 
tirripeiha, Hydroniedusae, Amphi|»oda, . Dinophilus, CapreIKdae, 
ascKlians, Pharoni^, and Actinalrocha, and in the latter series on the 
sponges, EcInniKlermata, Bryozoa, Copepoda, Cladocera. Hydroida, 
and Polychaeta have appeansl. Extensive lists of the sea.sonld occur- 
rence of plankton organisms in North Sea waters npjiear in the “Bul- 
^ lotiri” of the International ('omniis.sion for the Investigation of the 
Sea, and a systematic ^count of the various groups of plants and 
animals found therein is in proce-ss of publication in ".Vordisilies 
Plankton” of Brandt and Apstein. Mwy papers on the egg and 
young of fishes and the biology of the food fishes of the North Sea 
will be found in the ‘‘ Wissenschoftliche ;Meeresuntersuchungen.” 
Ike manne dgss of Ilelgoland have been dealt with as a whole and 
often in detail by Doctor Kuckuck in a series of papers in tlie same 
journal. ' 

The temperatures of the sea ran^ from winter minimum of 3.8® to 
summer maximum of 17®, with yearly mean of 12.4®. Tlie specific 
gravity of the water ranges from 1.0224 to 1;02875, vaiying with the 
generu circulation in- the North Sea. Aside from , the turbidity 
Mcasion^ by storms, tlie purity of the water available at Helgoland 
for culture and experimental work leaves little to be desired. The 
tida{ amplitude at mean tide is 2.3 lu., with a maximum at spring of 
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;4.8..nil :Tbfl depiha .ftTi$*bk neitf idbada ue jpradominaiitij 20 
to 80 m.; Irai nMMsh aa «isti«ai» depth of 55 m« about 15 km. to the . 
aouU). • 

The Helgoland station oflera exceptional opportunities for the study . 
of marine plankton, ©f the nstur^ history of fishes, of marine alge, 
and of bird diigrations. Its remarkably .'complete outfit of fiahing 
applian^ and the lines of inyestigation in progress by its staff render 
thei.station one of the foremost centers in Europe for an insight into 
the iatensiye and efficient application of modem scientific methods to 
the problems of sea fisheries. 

literature: Heincke (1892, 1898, 1893a, 1894, 1897), Dean (1894), - 
Danckwardt (1905), Hartlaub (1896, 1902), Euckuck (1893, 1897), 
Si^ (1897), Henking (1899), and Ehrmbaum <1901). 

INSTITUT FOR MEER&KUNDE,. BERLIN. 

Diraetor. Frol. Or. Albiedit Penck. Institut fOr Meenakunde. 

A h^cal and charMteristic expression of the spirit of modem (Jer- 
many u to be fouhd^ iri the Institut fflr Meereskunde, which was estab- 
lished in 1900 in connection with the Eanigliche Frfedrich-Wilhelms 
Uhiversit&t at Berlin. The rise of Germany as a maritime power has 
been illustrated by the marine expositions at Berlm in the winter of 
1897-1898, and again: in the summer of 1908. The first expotition 
M to .the establishment of a permanent marine museum and the 
second contributed largely to its expansion. In 1898 the German 
naval 'bureau together with the Prussiim Eultus Ministerium under- 
trok the establishment of an oceanc«^hicaI institute in conjunction 
vdth some Prassian university, plaiWor which were drawn’ up by 
Prof. E. V. I^galski and E. v. Halle, with the later cooperation of 
Freiherr. V. Richthofen. The enterprise had from the beginning the 
deep personal interest and cooperation of the German Emperor. It 
fintily took the form of the Institut fUr Meereskunde. 

In 1906 the Museum fOr Meereskunde connected with it was opened 
in the building of Georgenstrasse formerly occupied by the chemical 
laborabjpry of the umversity. The purpose of the museum has been 
stated by its dirwtor. Doctor Penck* (19Q7), to be “to inspire and to 
diffuse far and wide in the German Nation by means of its exhibits a 
conception and unders^ding of the sea and* its phenomena, the 
means employed in ite' exploration, the wealth of its life, and its 
economic value, as well as the social and national signfficance of 

sea power.” ''I)eut8chland zur 

is i& motto.; 

by the itimost lavish installation of 
e^bits whi^ reteal everywhere the combination of technical skill 






tod.broad scientific knowkidge and direction, together with a remark 
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able free4o®i &om oonventione^'incltiiods ia ^lesigii aiiii exMstttjaa of 
the disp!a 3 rs. 

The e^bits ace foimd on' the two lower floorsof thelt iiiMfag 
offices, libraiy, and laboratories are on the third floors. The ^ole 
of the first floor and part of the basement is given ovw to most com* 
plete and elaborate display of the German naval and marine interests 
along historical, structural, and mechanical lines. The second floor 
contains the exhibition of harbor construction, light-houses, and life- 
saving equipment, md the srientific departments of special interest 
to those concerned in marine investigations. The first of tihese is the 
collection of nautical and oceanographical instrmnents md the ocean- 
ographical exhibit. The display of charts, compasses, sextants, 
chronometers, klinometere, and ship's logs is extensive and com|dete! 
In adjacent rooms 3 to 6 is.to be foumd a most excellent and an almost 
historically complete collection of the instruments devised for #eep^ 
sea exploration. Sounding leads, pressure tubm, and bottom sam* 
piers from the time of the expeditions of the Challenger (1872-1874)* 
and the Gaedk (1874-1876) down to all the varied patterns of the 
cable-construction companies and recent- deep-sea expeditions are 
here displayed, together with sounding wires, cables, and weights, 
sounding machines of various types, Thomson, Lucas, Sigsbee, Le 
Blanc md others, e^bitedgther by photographs and diagrams or as 
actual instruments. * There is also an exhibit of typical bottom samples 
as collected by the m^hant marine. The study of the physical and 
chemical conditions in the sea is elucidated by a unique collection of 
instruments. Pressure and reversing thermometers of the Six, Miller- 
CaseUa, Negretti-Zambra, j^udsen, Chabaud, Richter, and othw 
types are shown, together with instructive exhibits of the effect of 
pressure at great depths of the sea in crushing instruments. Scales 
for recording the color of the sea water and apparatus for determining 
its^ransparency are exhibited near the windows of the room. TWs 
apparatus used in determining specific gravity and salinity is also 
found here; self-closing water samplers of the Meyer, 'Sig^, and 
PetteresOT-Nansen patterns for bringing up water from any desired 
depth without contamination from other levels, areometers, pycno- 
meters and apparatus for chlorine (Kjiudsen) and gas (Fox) analysis. 

In an ^jacent rooiu jum meteorological in^nunents togethw with 
an exhibit of hy^ogr^hical instruments such as drift bottles; wave 
meters, tidal registers, and current metem of Aimi-Ircainger, 
iu^ids^, Nansen,r Rh3tt^ bifikr, and other pal^iMm fdr ' 

subimicine exploration. . .-4 

The coDeotion of biological gear and tackle is much less oom^te 
and ^ advantageouriy displayed. 'Hkere we samples of dredges, 
t^es, tra»ls, ‘tow nets, pluiktein nets of Hensmt, (dosing net of 
net <rf-tbe Belgoll^ 
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oc^ologic^ exhibit in j^ins B elid 9 is cdgfaid m design 
- ^ectition Md contain^ most unique and instructiye di/splays designed 

to lEMsilitate by (comparative methods the quick and compre- 
hension of the fundamental facts of oceanography. Marble blocks 
are used to illustrate the relative volumes of the globe, the sea, the 
land above sea level) and in the continental blocks (ebove 2,300 "m. 
below sea levdl). In a similar way their relative weights and those 
of the atmosphere and the distolved salt in the sea are shown, as are 
also tffe quantity of salt and the proportions of the various substances 
dissolved in sea water, A very striking illustration of the quantity 
of salt in the sea is shown by comparison to scale of the thickness 
of the crust left on the sea bottom on evaporation of the sea with a 
model of the royal castle, a^ Berlin to the same scale. The relative 
elevation of the continents and depths of the sea are shown by plastic 
reliefs. Models of a trans-Atlantic liner on columns of blue glass 
bring in vivid contrast the conditions as to depth in the North Sea, 
the Atlantic, and the greatest known oceanic depths. Movable 
mechanisms illustrate wave motion, while the effects of breakers on 
steep and flat coast lines is shown by photographs and examples of 
erosion. 

The biological exhibits are unique in their purpose and design. 
There is little attempt at a systematic exhibit of marine fauna, the 
whole selection and grouping of the collections being subordinated 
entirely to securing a representation, as nearly normal as possible 
under the limitations of space and conditfon of the material, of the 
characteristic assemblages of marine animals and plants. Numerous 
tanks of considerable size contain displays of faunal types in alcohol 
or formalin in natural groupings and environmental effects'". Dried 
collections and the taxidermist’s art were also used in larger exhibits, 
as, for example, in a most excellent portrayal of a coral reef from 
the Red Sea. Ten small ^^alcoholaria” give vivid pictures with 
much of the original color preserved, of the minor types of faunal 
assemblages such as the, sea urchins and sea roses COwmhadis) 
with symbiotic fish {AmpMpricin), giant mussels (TridctCTia), corals 
and parrot fish, the madropore area, the rock fauna, the regions of 
dymg and of dead corals, and the plant life of coral reefs. In like 
spirit and perfection of technique , are portrayed the fauna of the 
Antarctic icebergs, the sponge betds of the Mgean Sea, the fishing 
grounds qfi. Helgoland, the pelagic world, the sandy grounds, the 
toek.pbalSjii pyater beds,. Imestoheii^ff^ and the fishing banks of the 
The cBCdlogical interrelation® of the marine fauna are 
by exhibits 'of the food of well-known The econ(Epiic 
valU^ and uses of the pr^oducts of the tol are coUcretelj illustrated 
' " pamGuBr b| transpaipencies^^ by mdnbits of the crude 
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Mtrietjd»^tNftTm^ 1^ smir^ mHmn»r 

'maierialB and Tmous stages- io their manufacture intofi^ulied 
products of art or industry. 

The fisheries section is rich in well-displayed exhibits of most of 
the devices known to man from the earliest times to the present for 
the winning from the sea its rich booty, examples of boats, gear and 
tackle, photographs, transparencies, and oil paintings of their um, 
models showing boats and fishing gear in action, and the homes of 
fisher folk. * a 

The wonderfully rich and toceedingly ymied exhibits of thjs 
museum, centered as they are around the idea 6f the utilization of ‘ 
the sea, that least known and last to be conquered part of the globe, 
give even to the museum-weary traveler a new and inspiring con- 
ception of the magnitude and diversity of the resoiurces of the sea and 
the complexity and attraotiven^ of the national, conunercial, 
industrial, and ^entific problems connected therewith. 

That the museum has accomplished its purpose in stimularing 
popular interest and* enthusiasm in marine matters is attested not 
only by recent German poUtical history, but also by the 100,000 
persons who thronged its rooms in the first year it was opened to the 
public; and in the interested groups of visitors who still frequent its 
halls. The exhil^ts are free to the public, special days are reserved 
for classes, photographing and sketching are encouraged, and popular 
lectures are given on subjects aUied to the purpose of the museum, 
for which a very extensive collection of lanterii slides has. been made. 

A number of courses in oceanography and related subjects in the 
University of Berlin are given at this museum. 

The publications of the museum include, in addition to the illus- 
trated guides, a popular series, "‘Meereskunde, Sammlung volkstOm- 
licher Vprtrage zum Verst&ndnis der nationalen Bedeutung von 
Meer und Seewesen,*' 12 parts yearly from 1897, and more scientific 
series, “Verdffentlifchungen des Institute fttr M^reskunde und dee 
Geographischen Institute an der Universit&t Beriin.^V 
Bibliography: Penck (1907, 1907a). 

ROYAL PRUSSIAN INSTITUTE FOR INLAND FISHERIES, FRIEDRICHS- 
HAQEN AM MCqQEUSEE, NEAR BERLIN. 

Director, Prof. Dr. Paul Schiemens, KOniglichee Inatitut fOr. Binnenfischerel, 
Friediichslutgen bejf Berlin, Preuaeen. Also Kgl. Landwirthachaltliche Hochachule, 
Berlin, N. 4,TnvaIideD8tr. 42. 

OiendBt, Doctor KoTQ^, ra . ! . 

Zool<^t, Doctor TprUto, 

Pathologic, - .. 

Aflsiatant (yoluntai^), Ddcto * 

In 1893 the German Fisheries Society opened on Mfiggel a 
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:,,. r-^ . opened Berikisit 

W ®»‘ J‘ Fwnfflel B8 director. fHl» eti^on waa suppcitod 
: oy^yw Fidreriw ^ety, with aicottwsgement from the government 
«nd;mty authorities end friends interested in ^e scientific investi- 
gation of the fisheries. It was in charge of a curatorium insisting 
m Profs, y . E. Schulze, K. Mdbius, end P. W. Magnus, of the Univer- 
sity of Berlin, and Professor Weigdt and Herr Max von dem Borne, 
repr^enting the fisheries interests. After Doctor Frenzel’s death, in 
M97, Ifr. P. S. ScMemenz, of the Naples station and later of the 
Hariover lisheiies Society, was called to the directorship, and the 
station continued without further developments until 1906, when 
the enterprise passod'entirely into the control of the Prussian Gov- 
Ito name was changed to the Kgl. Institut fftr Binnen- 
flscherti, its income efilarged, and pluis iiiade for a new building 

s^^arged staff. The building was completed and occupied in , 

tJctolw, 1908, and is at present the largest and finest fresh-water ' 
station in the world. The staff includes, besides the director, a 
cheaUBt, a zoologist, aad a pathologist, who devote their entire time 
the work of the station. The permanent employees number 
a watchman, a laboratory helper, and a laborer. 
TBs curatorium, consisting of professors in the university and rep- 
remtativee of fisheries interosts^ has gMieral charge of the affairs of 
the 'st^on and is appointed by lliie Prussian minister of agriculture 
^d education. The director is appointed by the minister of agri- 
culture and is responsible directly to the minister. He has immedi- 
ate control of the station and direction of its policy. 

The budget is '22,700 marks per annum. Of this, 2,700 marks are 
■aUotted for traveling expenses, 2,640 mat-ks for assistants’ salaries, 
luid I7;360 marks for services and upkeep. 

The dirMtor holds the chair of “Fischerei und Fischzucht” in the 
Royal Agricultural CoUege of Berlin and receives no salary from the 
Bta^on. . 

_,The msfatute is independent k budget and orgariization of all 
educational organizations, and as a station gives no elementary or 
ttdvancea instruction. Courses in subjects related to the fisheries 
^ the poUution of inland waters are given at the “Hochschule” 
m and the pr^ctioal exercises are conducted in the institute 
^ MttggeLSso* tosMtu.t6. doe^ not undertake to provide biolog- 
for nistiEuctioh or research. . * 

^ 0 }^^ ;is joom In; tlte im^ituto for abu«| Weai# workets. ' fib iyip n- 

^ There 

prkileles'of iim station, but' 

‘ and ooUect 

ie> Open ttotoiighout the year ^nd 
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The o^er end of the ground floor eontsine the large aquarium 
room, with numerous cement flooivtanks. B^use of the weight of 
these there .is no excavation beneath this end of the building,. The 
two projections at the end of the building contain each a small labo- 
ratory for work on the nsaterial from the aquaria. 

■ (PI- XLI, B) are of concrete, Monier system, 

and have walls about 6 cm. in thickness rising about 106 cm. from 
the floor. Their form, distribution, and dimensions ara shown in 
the plan (fig. 38). They are supplied with overhead brass cocks 
and are drained through bottom outlets in which are placed vertical 
copper plugs of the desired height, having perforated knob-Uke tops 

The second story (fig. 39) contains the mam laboratories of the 
institute arranged along the sides of the ^rridor, at one end of which 
18 the conveniently located balance room, accessible alike from the two 
mam laboratories and the corridor, and at the other end the work- 
room of the laboratoiy.helper. Adjacent to this room are two retired 
r^an^ laboratories. Upon the northwest side of the corridor are 
the biological and fisheries laboratories, abundantly lighted by 
^mdov^lling the entire fa(;ade with lower sashes without obstructing 
bars. The desks for microscopical work, with seats for ten workers, 
^ ranged in front of these wmdows. Large work tables are placed 
m the center of the room, and Hoods at the end provide for the paraffin 
ovens, and other apparatus requiring ventUation or protection. On 
the southeast side of the corridor are the well-lighted aquarium and 
collection room, containing tables, with overhead water supply for 
glass-box aquaria and others with metal frames of the conventional 
type. The wall cases provide for a considerable coUection of fresli- 
wter invertebrates and fishes and of plankton from Prussian waters 
■^e walb of the adjacent corridor and stairway are also utilized for 
t^ display of biological exhibits and charts illustrating the biology 
of fresh waters and their fisheries and the work of the station upon 
polluted streams. The adjacent room is to be equipped as the 
lavatory for pathological and bacteriolo^cal investigations 

chemical laboratory has two double- centrally located chemical 
desks, ventiUted hoods at the end of the room, and long work tables 
m front of the wmdows. The laboratory is equipped for water and 
ps andysis and for investigation of stream pollution by chemical 
mdustml, and municipal wastes. Adjoining the chemical and also 
the biological laboratory are small ventflated stench rooms for storage 
and examination of the foul-smelling wastes, or polluted wa^ 

often investigaidd by thp Nation. 

T^ third stpry mntains a huge library and reading room with 
va^tod ^f, the director’s oflSce, laboratory, and conference room 
and the hvi^ ^quarters of the assistants in the station. The high 
kttic 18 divided into two floors* ^ lower containing several gable j 
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and the nwins an supplied throu^ut with gas and filtered water 
from the city mainB. It is a fine eixample of the modem builder's art 



and is admirably \a<Japt«til to its purppws and is completely fitted 

’pbe oost tho building, with 440.9 
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sq. m. of floor sp^ and 6,628 cu. m. oontenU, was 136,000 marks, 
or 24.6 nud» per cubic meter. The fittings and equipment coat an 
additional 80,000 marks. - 

The grounds of the station contain also the small building (7.6 by 
11.5 m.) formerly occupied as station, the boathouse, and a series 
of seventeen natural or artificial fish ponds and culture basins for 
pur|> 08 e of experiment and observation. It possesses several row 
Iwats and small power launch (1.5 by 11.6'fli.) with a 4-horaepower 
motor, and is equipped with an aifiple outfit of the usual collecting 
apparatus. It has a small libraiy of works pertaining to fresh- 
water fisheries. 

M(^l-See is a widened portion of one of the divided channels of 
(he river SpreCi and is therefore a small lake traversed by a consider- 
able current. It lies in a territory rich in similar expansions of the 
Spree and iq small lakes and streams where fresh-water fisheries 
flourish. It b a body of water 4,500 m. long and 3,000 m. in width 
ah area of about 700 hectares, and a maximum depth of 8 m. It 
possesses a rich plankton, some margmal vegetation and an abundant 
fisli fauna. A full a<^unt of the physical conditions and notes on 
the fauna and flora w’ill be found in the papers of Frenjcl (1895) and 
others in the Zeitschrift f. Fischerei. ' 

Literature: Anon. (1908), Frenzel (1895), Wafl (1 W). 

ROYAL BAVARIAN BIOLOQICAL EXPERIMENT STATION. MUNICH 

GERMANY. , * 

(Kg . Bayerische BiologUche Versuchststion.) 

Iv^ated at die Kgl. TierftrUlichen Hoctwcbule, VeterinSntraase 8, near the RngU-h 
(■arden. -e *»• 

Director, Prof. Dr. Bruno Holer, 'profoaaor of coology in the Ksl. Titttruliche 
II oeh^chule at Munich. 

Artfliatani for fish diseasos, Dr. Mariaime Pl^n. 

Aasiataut in biology. Dr. E. Nereaheimer. (See Firfieriea StaUon, Vienna, p. 272 1 
Chemiat, Dr. Fr. Graf. . t e 

Aaflistant chemist, Dr. A. Strelt. 

Scientiiic associate in fish culture, Dr. Wather Hein. 

Scientific associate in physiology, Dr. Hans Reuas. 

The commercial development of modem Germany has brought 
mto existence not only great industrial centers like Berlin, but also a 
host of smaUer factory towns and isolated plants scattered throughout 
the land, and often located upon or near streams. The prominence 
which the chemcal industries have attained is only paralleled by their 
wide distribution, all too often along the liverB or within reach of run- 
ning water. Germany has thus been brought face to face with the vital 
question of the protection of public and private interests in her water 
courses, the preservation of her fresh-water fisheries, .and the preve^ . 
tion of the portion of lakes Andriv^by the sewage of (u^ and the 
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wwtas df faetories and industrial plrats. The problem has been 
approa<;hed from the engineering and sanitaiy standpoints in relation 
to questions of water supply and sewage disposal, often to the neglect 
in Germany, elsewhere, of the biological problems involved, the- 
analysis of which is contributory in no small way to the solut ion pf the 
.. difficulties. 

The Bavarian biological station prior to the recently developed 
Prussian. Institut fOr Binnenfisctierei’*' unique among the 
scientific agencies engaged in the attack upon the intricate problems 

of stream pollution lesulti^ from our compler modem industrialism 

in that its point of view is biological. It seeks to devise ways and 
means by the technical application of science to preserve and develop 
the fresh-water fisheries, to prevent the pollution of watere and the 
destruction of fish by industrial wastes by rendering these harmless 
through mechanical or chemical treatment, or by forbidding their 
admission where correction is impossible. To this end it has become 
• a state bureau, with advisory relations in all matters of legislation 
andjrolice oontlN)l,ahd is clothed with powers o( supervision over all 
waste waters from municipal, industrial, and private sources entering 
the streams of Bavaria. It is active not only in the detection of 
sources of contamination, but also in* experimentation to discover 
mea^ of relief without loss to either fisheries or factory. Two of 
the important lines of investigation in progress are the rendering 
innocuous the wastes of cellulose factories and the investigation of 
sewage from country places, and. even from Muriich itself, in carp 
. culture. 
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Another line of investigation ffillowed with preeminent success has 
^n the study of the <liseasea of fish and invertebrates of economic 
importance. It is to this laboratory that we owo the discoveev of 
«ancer in fishes. Its researches in this line are affiliated with those 
of the Bavarian committee for the investigation of human cancer. 
The director of the station. Doctor Hofer, is himself the author of the 
only scientific treatise on the diseases of fishes. Its service iii tliis 
field is not limits to Bavaria or Germany, but is in fact international. 

It also deals with the practical question of fish hatching and fish 
culture— the intnxluction and acclimatization of food fishes. To this 
end a biological laboratoty which deals largely wi'th the biology, of 
fishes is maintained and forms a bureau for consultation in all matters 
pertaining to the fisheries. The physiological problems relating to the 
Mtion of the chemicals of industrial wastes upon f^sh and other oigan- 
isms of feesh water, and questions of nutrition and growth under 
cultural conditions, afford fruitful field in which/ active investigation 
is carried on. . / . 

The Bavarian biological station is largely t/ie outgrowth of the 
scientific activity of the pre^t director, Dr. Btuno Hofer, and is at 
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present nn institution for scientific reseerch of high order on broed 
foundations and intimately correlate with the solution of ptwctical 
problems. It originated in 1897, when -the German Fishery Society 
twtahlisheil a biological station for the investigation of fit'ti diseases, 
to which Professor Hofer, wa-s calteil as director and Dr. Fr. Doflein 
as a^istaiil. It was located in the zoological institute of the Uni- 
v</rsity of Munich, and was under the charge of a curat onum or 
.scientific btmnl of control, consisting of Professor Buchner, of the 
liNgienic institute; Prof. K. Ilerlwig, director of the ztMilogical insti- 
tute of the university; Professor \’oit, diity;tor of the physiological 
institute of the veterinary school; IWtor Hofer and representatives 
of the Bavarian Ministerium; the Bavarian Fisheriep S*>clety; and 
the secretary of the German Fisheries Society. This curatprium, 
with somo incrco.so in the Bavarian represontationihasboen continued. 
Jt has advisory control of the general plan of w'ork otj the station and 
supciv’ision of the annual budget and expenditure. The director 
. niakos an annual report to tha curatorium. 

1th work has gradually enlarged, and its staff 1^ been increased 
ttwordingly. In 1900 its present name was assumed, and with the 
estahlishincnt of a zoological institute at the Royal Bavarian Veteri- 
nai v HoclLschule. to which Doctor Hofer was called, \t ho fisheries 
station was moved to that institution, and now occupies five rt>oms 
adjacent to tho.s<» of the zoological lalM)ratories. Its physiblogical 
investigations arc, hofrover, carried on in the physiological iaboratory 
. of the Hoclischule. while its field experiments in fish culture of the 
'Sahnonidte are conducted in a hatchery and breeding pond's of ample 
e.xtont at Mtihlthai, near Munich. ' 

The Bavarian biological station, as such, has no concern with 
instruction, this being given under the auspices of the visterinary ■ 
Hoclischule. It is jni^ly a research institution, and its relations to the 
fi.she.rios and to the Ilocliscliulo are similar in many respects to those 
of our own agricultural experiment stations to agriculture and to our 
agricultund colleges. This type of. organization has resulted in the 
cose of the Bavarian station in progress of high order, in the applica- 
tion of scientific methods to the solution of the practical 'problems 
of the fisheries. 


The etjuipment of the Bavarian biological statrion does* not differ in 
essential particulars from that of a modern biological laboratoiy. It 
is amply supplied with aquaria in w'hich the various fish and inverte- 
brates under investigation are kept with good success. This is 
especially valuable in connection with the study of fish d is ea seB, 
One of the conditions of success has been the rather feeble illumina-. 
tion in which the aquaria are kept. The aquaria are shown in 
%ure 40, 
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The station haS' an Mliual budget of 27,000 marks, 6,000 of ^ch • 
18 a private grant fdr the support of the Mfllthal experimental plants 
and of the remainder 5,000 comes from imperial funds and 17 000 
from those of the Bavarian State. 

The station has but limited quarters, only five tables or places 
being available. These are open without chaige to fully competent 
mvestigatore wishing to work along the Unes with which the station is 
occupied. Applications, should be made to the director as far in ad- 
YAHce as possible. 

The i^to of its invearfigations are published in the “Berichte d. 
^1. Bayerischen Biqlogischen Versuchstation” (1908) and in pre^ 
liminaiy accounts , and in annual r6sum6s in the AUgemeine Fisch- 
erei Zeitung. 

Literature: Hofer (1897, 1898, 1901, 1902, .1903, 1904, 1906). 

I 

BIOLC^ICAL STATION AT PL0n» EAST HOLSTEIN, OERMANY* 
Director, Prof. Dr. Otto Zachariaa, PlOn. 

This pioneer fresh-water stationjp^ founded in 1890 by its present 
director, Professor Zachariaa. ^e village of PlSri gave the site 
and erected the building. from private individuals, fisheiy 

organizations, and learned societies to the. amount of 11,000 marks 
provided for the equipment, and the Prussian ministry of education 

granted an annual stipend of 5,000 iQarks. 

. The station has no official relations with universities or fishery 
boards, but is rather of the nature of a private laboratory with state 
support. Begipmng in 1909, vacation courses of .three weeks’ 
duratiop each are offered by the director during the summer months 
in hydrobiology and planktology, designed especially for teachere 
in the middle and higher schools. A course for beginnere is offered 
in Jidy and an advanced course in August. The fee for each cpurse 
continuing th^ weeks is 50 marks. Students provide their own 
equipment of instruments and glassware, but material and reagents 
are jfumished for ordinary use. ^ 

The courses offered kiclude a comprehensive survey of the biology 
of fresh \^aters, the conditioiw of life in the different types of envi- 
ronment, thfe adaptations which organisms exhibit to these external 
conditioim, methods of collection, preparation and study, and the 
systematic examination of. typical assemblages of aquatic plants 
and animals. 

investigations of the station ate carried on by the director and 
occasional visiting scientists. Places for six investigatore are found 
in ^e station.' A fee of 10 tnarks per week is charged Jor the use qf 
an investigator’s table, including the usiial preservatives aid reagents. 

. station' fiirnidib iririliv’ J' 
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months foi' work sn July-^ptember. Appli^ions for stdmission 
shodd }» sent m advance to the director. The station has been 
utilized in the past by many investi^toie froip many lands. 

The systematic and comprehensive investigation of liio life of 
fresh waters received substantial and lasting stimulus from this 
station, the first to enter the field in an organized and permanent 
m a nne r. Its work -has been of a biological character, centering 
about the study of the life of fresh water in its relations to environ- 
ment. Especial a'ttention has heed paid hem tp the study of the 
plankton. The results of these studies have' been published in the 
“Forschungsbenchte” of the Pl5n station (1893-1903, Bd. 1-12), 
and mce 1906 in the quarterly periodical known as the “Archiv fflr 
Hydrobiolo^e und Planktonkundc*’ (1906-1909, Bd. 1-.5). 

The building of the Pldn station is located on the north shore of 
the Greater Lake of Pj6n, a feif^ minutes walk from the railroad sta- 
tion. It is a plain villa of brick, of three stories near the water’s edge. 
Upon the ground floor are found the laboratory, a well-lighted room 
with places for six workers, and the library. Numerous aquaria 
BUbplied ■with running water are found in the basement, where is also 
Iwated the pump room with petrol motor. The upper stories are 
lied as the residence of the director. A wooden building near the 
slation mth places for 30 studente is utilized as a laboratoiy for 
the vacation courses. 

The station is provided with the necessary chemicals and glass- 
ware and the special apparatus needed for usual forms of biological 
research in fresh waters, with a nucrophotographic equipment, 
plankton nets- of the Apstein and other patterns and with various 
forms of special apparatus devised for the biological investigation 
of the open water, shores, and bottom of the lake. . There are also 
row floats, a sail float, and' motor boat for excursions to’ collecting 
grounds. 

'The-PlOn station has an exceptionally well chosen situation in the 
lake, district of Holstein, 'within a short distance of oyer, twenty lakes 
of 'vario^ sizes,, numerous marshes, and fish ponds. Tfle lake upon 
which it is situated has an area of 30 square. kilometers, and a maximum 
depth of 60 meters. A full account of its fauna and flora will be 
found in the earlier volumes of the Forschungsberichto. 

Literature: Sand (1897), Ward (1900), Zacharias (1888, 1889, 
1891,1892,1903,1906a). ‘ 

. . POND^ULTURB STATION IN TRACHENBERQ. 

Binctor, Ptof. l)r. 0. Hollbaiier, Tefettvinachafliche VetiucliaBtetion der Lead- 
wfaUiac h a tok a m mer fOr die Prayina Schleeien, TrMheitbeiK, Schlesien, Deutschland. 
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the agricultural bureau of the province. Its function is two-fold-^ 
first, as an experiment station for the investigation of the problems 
of pond culture, especially those pertaining to the growth and feeding, 
natural and artificial, of the carp and other pond fishes, the relation 
of pond fertilization to plankton production, studies of the relative 
values of difiTerent races of carp under culture and determination of 
ages and rates of growth by a study of the scales of fishes. It is to 
Doctor Hoffbauer that the discovery of this method of determining 
the age of fishes is due. 

The station is located about 4 km. from the city of Trachei^berg. 
Its plant consists of 16 culture ponds, varying in size from 400 to 
4,900 sq. in. A transportable field laboratory and aquarium house 
is used in the field studies. In the city of Trachenberg the. station 
has an oflSce and laboratory where the collections are kept and an 
adjacent lecture hall where the courses in p>ond culture are given 
annually, gmerally in May or June. This instruction, the second 
function of :ihe station covers the subjects of fresh-water food fishes, 
their culture, the life in streams and ponds and its relation to fishes, 
plankton studies^ &h feeding, and pond fertilization^^ construction 
of fish ponds, and enemies and diseases of fishes, with demonstrations 
and excursions to the station and neighboring culture ponds. 
Literature: Hoffbauer (1899, 1903, 1906). 

HANNOVERIAN POND CULTURE STATION NEAR WAHRENHOU, 

HANNOVER. 

Director , E. Gieeecke, Landwirtachaftakammer fQr die Provina Hannover, 11 Leo- 
poldstrasse, Hannover, Deutschland. 

The agricultural bureau of Hannover has recently purchased on 
the LUneburg Moors, 5i kin. west of Wahrenholz, a tract of 400 
acres, in which it has opened an extensive series of concrete wd* 
open Qjdture ponds, the largest experimental plant of the sort in 
Euroj^. This station li^ in the midst of a barren tract of land 
in which there has been in the last ten years a . remarkable develop- 
ment of the pond culture of carp, German and Crucian, tench, brock 
and rainbow trout, and the saibling, over 3,300 ponds being now 
under culturd. A biological station with scientific staff is projected 
in connection with the enterprise. ^ 

Literature: Dorse (1907). 

INVESTIGATION OP THE LOWER ELBE. 

Director, 'Prof. Dr..K. Krheipelin,.NaturhiBtoriBche8 Museum, Hambunr; Deutsch* 

^staht, Dr. Richard Volk. . f 

^ Since 1899 the city of Hamburg has maintaiimd, in conne^5tiw . 
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ihveBti^tidn of * the extensiTe sj^m of waterways, natural and 
artificial, connected with the lower course of the Elbe. The prob- 
lems here investigated are those arising in coimecti<m with the dis- 
posal of sewage in this ramifying system of streams, lakes, and 
canals, in its bearing upon questions of sanitation and fisheries, the 
effect of the movement of large vessels in narrow channels upon the 
fisheries, and the biological problems of the effect of great quantities 
of sewage .discharged at the mouth of a large river upon the life of 
the stream, both in the territoiy involved and in the upper reaches 
of the river, , and the interrelations of the marine, brackish, and fiesh- 
water faunas and floras in a tide-swept estuaiy. The methods and 
apparatus employed are those of a biological station. 

Doctor' Volk has perfected ah efficient set of apparatus fo^^h^. 
quantitative investigation of the plankton and a 
Statistical examination of plankton collections. (See^^lk, 

" 1906 .) 

A. method of determination of the smaller organisms which escape 
• through the finest silk net has been perfected by Doctor Volk, liftin g 
sedimentation, filtration, and decantation, as well as the centrifuge 
in their collection and condensation. 

The laboratoiy of the Elbe investigation in the natural history 
museum contains the apparatus perfected by Doctor Volk, extensive 
collections of the fresh and brac^h water plankton of the Elbe, and 
a superb collection of microphotographs of the plankton. 

Literature: Volk (1901; 1903, 1906, 1908). 
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CHAPTER VI. 

ATrSTRU-HUVGART. 

The development of biological stations in Austria-Hungary has 
been largely ii^uenced by certain more or less combined factors of 
econoimc intorats, field study and exploration, thb collection of 
biological ^plies, and the promotion of independent centers of 
> initial movement in the establishment of the marine 
at Trieste (1875) and Fiume (1905) arose from a need of 
educational institutions for outposts at the seashore for the supply 
of biological material for laboratories of instruction and research 
and for vacation investigations of niembers of their teaching forces 
and seaside courses for students. * 

The Rovigno (1870 at Trieste, 1892 at Rgvigno) station had its 
origin as a collecting center for the supply qfjbiological material to 
the Berlin and other aquaria, and suh^uently added to this the 
facilities for research. 

The conception of the biological station bs primarily an independent 
and self-sufficient center of research is fUUy exemplified in the fresh- 
water station at Lunz (1906) and the biological experiment station 
at Vienna (1903), as well as in the hydrographic-biological programme 
of the Adria Verein carried out at the TMeste station. 

The fresh-water stations atPooemitz (1892) and Hirschbeig (1906) 
are outposts of university laboratories engaged in exploi:ation, while 
that at Frauenberg (1906) and the &heries laboratoiy at Vienna 
(1909) are the only stations in which the economic factor has had the 
controlling interest. • 

BIOLOGICAL EXPERIMENT STATION IN VIENNA. 

Viv^i^Hsiip^AU«», K. K. Prater, Wien, II; Biologische Vtfrachflanstalt. 
IHremn:, Dr. Praibram, sooloaical division* pr. Wilhelm Pigdor, botanical *’* 
division; Herr Leopold v. Portheim, botanical diviaion; Dr. Wol^ang Pauli, phyrical- 
chemical division. , . ( 

pr. Paul Eammerer,'^. Meaular.; 

ABsistnnt in h^-i^ter Investigationa, Dr. Joeef Bnmnthaler (In cotinectidn with 
the Ackcffbaundniaterinin). • * ** . ■ 

^e station was opened June 1, 1908, <m tie banks of the Danube 
in tfte great city park bicym as the if^Prater,” in. the grounds opcu- 
by ‘‘Vivnri]^ ^ grpim^ 

■ ii/,-:, .. , , r.'M 7 . 
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were leam from the Crown by Doctors jPrzibram and F^^lor and- ' 
^rr v^ortheim, and the buildings and grounds remodeled and' 
equipped^ for the purposes and uses of th/L experiment station with 
private wtods. The institution is private, under the control of the 
directors above named^ and is sup^rt^ by private funds. It is, 
however, the recipient of public funds from the Eultus Ministerium! ' 

supporting six tablesforinvestiption—twoinzoology, two in botany— f 

under the control of i curatorium consisting of Professors Orobben. 
Hatschek, Wettstein, and Wiesner, of the University of Vienna, one 
in the physical-chemical section controlled by the medical faculty, and 
one in fresh-water investigations suppbrte4 by the ministry of agri- ^ 
culture. The grant per annum for a table is. 1,000 kronen. | In addi- 
ction a grant of 2,000 kronen is made for the purchase df living material 
supplied to educational institutions. 

The i^titution has at its disposal'thirty-five tables for investiga- 
tion, principally in.biological lines. Its facilities are utilized annually 
by over fifty persons. The institution is open throughout the year, 
and places are free, wthout fees, to students working under the 
charge of the directors. Independent investigators pay a fee of 
1,000 kronen per year. Competent investigators are admitted to 
the privilege of the laboratory on application to the directors. 

The experiment station is exclusively a research institution without -< 
beanie coiinection with other educational institutions, although its. ' 
directom are inegnbers of the faculty of the University of Vienna. • It 
pro^des no instruction and has no economic interests to serve beyond 
administer^ a porit.for the iiivestigation of fresh waters conducted 
by one of its assistants. It is thus untrammeled by-hampering obli- 
gations and is free' to direct its energies to the solution of biological 
problems in whatever way arid with whatever Vateriol is most prom- 
ising, free from the interruptions incidental tb educational work and. 
wiriiout regard to i^ediate economic ends. The experirpental 
method, which has arisen to such prominence and promise in tire last 
sebre of years in the field of biology, has for its field the determmation 
of the causes which underlie the origin, continuance, and degenera- 
tion of org^c forms. It includes within its scope experimental, 
morphology, developmental mechanics, the border sciences of bior 
ohdmistry and biophysics, and the more strictly biological field of 
gerietics with its prohjgjms of variation, heredity, and natural and 
ar^cial sel^tion. Itia into this fertile and pro mising field of investi- 
; $atioriVl^t: >nter« with'an excellent 

^ Kr ®q«ip*neht,^ bqnceptipn of the problems to be attacked/ and a 

* ! . loealiiii^ in One of the World’s greatest ceatera«of scientific activity. * 
'^e statipn publishes no journal of its own but the results of inVesti- -f 
^tibru carried on in ito bioloeicai laboratoriAa antMtu I* in A-k. 
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sorte, and the greenJiousea for high and low temperatures. The 
buildmg onginally constructed as an aquarium and menagerie 
for exhibiUon purposes, is admirably adapts for the puJposes of the 
station. It IS a substanUal structure (30 by 64 m.) of stone, mainly of 

one storv. \ ^ 


apparatus for controlling environmental factors of heat, light (includ- 

1^ color), moisture, density, and gravity. A full account is also given 

of the ammals and plante kept under culture, and directions forUie 

Irono^or* f"*?? described by Professor Priibram 

(1908-9). A few of Uie most imporUht matters are thefollowing- The 
fresh and saltwater tanks are of cement (3ni. long, t.7 ra. wide, and 1 m 
liigli),wiUi circulating system (for saltwater) of lead lined With tin and 
all cocks are hard rubber fastened to the lead pipe by means of rubber 
tubing well waslied out and tied on with ca^t. Sea water after 
use, is pa^d downward and Uien upward Uirough sand filteni upon 
entering the storage cistern. Small aquaria for isolaUon cultures are 
' of eartlien ware and are .50 cm. long, 30 cm. wide, an(l 30 cm. 

liigli. These are supplemented by glass basms of various sizes The 

aerating plant contains a 2-horsepower electric motor running an 
air compressor (Ililpert) foiting aL' into steel tanks under 5 atmos- 
^iieres’ pressure. ■ Reducing valves dischaige this at 1.1 tol.2atmos- 
plieres into a distributing system of iron pipes with taps at intervals 
for removal of water which accumulates in the pipes. The co^ks are 
of brass and the terminals of rubber and glass tubing with plugs of 
chareod, punuce, bamboo, or of rubber pipette bulbs pierced with 
needle holes. All iron parts throughout the aquarium equipment are 
coated with aluminium-copal varnish to eliminate as far ah possible 

the deietenmin » . .r 
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modern work; in experimental morphology and developmental me- 
chanic, Owing to the wealth of library resources in V ienn a it is 
providing only a working library of journals and reprints (about 1 000 ' 

yolumes) pertaining to its immediate field of reaearoh. ’ 
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The animala kept in culture at the station include rats, mice, dor- 
mice, and other small rodents; kangaroos, hares, turtles, lisards, 
wakes, fi^, toa«l8, salamanders of Variotis kinds, axolotl, fresli-water 
• Ball, native and Iropiral, meal worm, flesh and fruit-flies, pra.ving 
mantis, and a'eonsiderahle variety of smaller fresh-water ami marine 
invertebrates. 

Literature: Przibram (MHKI. .M»03a, 1908-tO. 

ROYAl. ZOOLOaiCAL STATION IN TRIESTE. 

# 

(K. K. Zoologliche Station in Trieste.) 


.Paiaototio Sun AndrtM Triwio, AuNirii. 

Dirwlur, Prof. Dr. Carl I. t ori. fiVnip«ht» I nivwiiui, Pnijji. 
via Gtuittinclli I, Trieste. 

Assistant in roology, Dr. Gustav Stiasny. 

AasisUnt in toology, Dr. 11, Mikoietaky. 

Aasisuut in botany, Dr. Josef Schiiler. 

Telegraph address, Aquarium. Triewie. 

Tho foundation of tlio Trieste station was due to the efTorls of Prof. 
Franz Kilhard .Schulze, now of the University of Ih*rlin, hut in earlier 
yeara conqected with the University of Gratz. In 1M75 the station was 
opene<l in c villa, once belonging to the royal Spanisli family, locnteil 
upon tl>e seasliore in the suburbs of tlie city. From 1S7.5 uh^JI 1898 
'Dr. E. OraefTe was in local charge as resident inspector of the elation, 
and from his pen came many publications dealing w'ith the fauna of 
the Adriatic. At first the station was under the joint directorate of 
Professors Schulze and Claus, the latter of Vienna. Later Professor 
Claus became sole director and continued in this relation til] 1S9C, 
when upon his retirement a curatorium was established in charge of 
the 'affairs of. tlie station. . 


The present hoard of control consists of Professors E.xner, QroblK>n, 
Hatschek, Toldt, ami^Steindachner of Vienna, Cori and V'ejdovskv of 
Prague, v. Graff of GraLs, and VVierzeJski of Cracdw, Prof. C. I. Cori 
was appointed in 1808 al~dIi^tor in residence to succeed Professor 
G.aus. With tlie new arrangement tlie station took on a new lease 
of life. A government grant of 26,000 kronen was applied to the 
improvement and enlargement of the buildings. An aquarium was 
established in the basement, physiolo^cal and chemical laboratories 
irere opened, and the personnel enl^jrged to include four scientific 
- actants. ; The curatorium holds an annual ^essioti and reporto 
. ; directly io the minister of«educaUon; |the station holding the same 

? ^nlatiqii to .this ministry as a oniveraity. Thd director reports to the 

curatoriuin and has the entirB administratioi^ pf. the station in his 
hands. ■ • 


The staff of the station consists of the director and three assistants 
j the .persoimei of a keeper in charge of the aquaria and the bio- 
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B. MAIN laboratory WITH SHELF TABLE AND AQUARIUM RACKS. 

BIOLOGICAL EXPERIMENT STATION, VIENNA. 
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logical supply department, a mael^iat and engineer, and three -ook 
lectors. ' / 

The' receipts of the station m 1909 were 25,100 kronen, derived 
directly from the State and allotted as follows: 


Sxpendi^ret of TriaU hioUtgital ilalion, 1909 : 

Salsriee sod wages 9,400 

Upkeep •••••• ‘7^600 

Student’s stipends . i snn 

Repeirs '.... -. ; .."■ s|ooO 

library 2,000 

Traveling expenses • ; 1,000 


Total. 


25,100 


. -I 


The director’s salary is; paid by the German University in Prague. 
No income is derived from the aquarium' or from the sale of mater^ ^ 
Independent of the station in organiaation, administration, -and - 
budget is the “Society for the Promotion of the Scimitific InVesti^ 
gation of the Adriatic.” Its work is carried on at the station, whose 
director. Professor Con, was a prime mover in* the organization 
the^aociety. . The purpose of this organization is the exploration of 
the Adriatic'' and, to this end, it has raised the funds for the constrao- 
tion and equipinent of ‘an exploring ship, The Adrid, and for the. 
expenses of the exploring -expeditions, whose aiih ia a hydrographic 
and biolo^cal survey of the gulf of Trieste imd adjacent waters of 
the Adriatic. 

^ In the earlier years of its existence the Trieste station was inade^ 
quately supported .and was concerned chiefly with supplying -biolo- 
gical material to Austrian universitiro and with the instruction of 
university students. Its increased facilities have enlarged greatly * 
the opportunities it offers for research. ‘ , * . 

There are twenty-four work places in all in the station,, and com- 
petent inviMtigators and studento Are adniitted to the privileg^ of 
the station*without fees or -diarges except for nnusually large g napil j 
ties of ex]^ensive chemicals; reagents, or materials. A, circular of . 
information is issued giving-the details of the equipment of investi- 
gators’ tables and the regulations, of thoAbatipn regarding the col- 
lection, of material, services of the personnel use of the |ibi^, and 
furnishing of laboratory supplies, i^yestigatpiA and Students ‘ 
furnish their own ;inicros0pes and i^strument^. Used^;^ .. 

gla^a.re is furnished at sort. ’l^e statSckm t^^ 

. Cpm|)etAQt to -Use itsr.ri^uinM. . The ^A^n iis k .throu^qt 

^tirn' year h-om 7 8 a. m. tp 7 pi ni. ./ AppIuAtiohs S^ 

in adyah^ to the director, Cuihig.tike years jfinin t^ 

persons have availed thmnselveB yearly , of 
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pressed nmrme matmad foir biological instraotion and fosearck 
" By courtesy available material for research is fumishedTat cost to 
universities and investigator of all nationalities and sea water and 
'1^ Hvihg animals are sent at fixed ndminal prices to private parties for • 
aquaria for the purpose of extending public interest in natural his- 
tory. In' 1908 nearly 300 shipments of biological material were 
made, mainly to educational institutions. 

, ; The exceptionally fine opportunities at Trieste for the use of living 
mateiial in instruction are utilized in vacation courses of five weeks^ 

' duration offered to university students twice yearly, in March-April 
and September-October. The courses are given by the staff of the 
M stalion and are. of a general character, covering the anatomy, devel- 
: opibient, and biology of marine ahimals and plants. The botanical 
courses are attended by aboyt 10 and the zoological by about 20 
' .students each session. The courses are free and a stipend of 1,600 
crowns is available for students (90 to 180 kronen each) in attend- 
auoe. • 

The inveetigationd carried on at the station have been varied in 
character and lie in all fields of marine biology. Those of a morpho- 
' logical and systematic character have appeared in the main in the 
“Arbeiten aua dem zoologisch-zootomischen Institut der Univer- 
sit&t von Wien und der zoologischen Station in Trieste. Bd. 1-17 
(1878-1908) .*^ With the establishment of the Verein zur Fdrderung 
der naturwissenschaftlichen Erforschung der Adria” in 1903 the 
activiti^ of the station have' been coordinated and directed 
, toward a systematic surv’ey of the Gulf of Trieste along biological 
and hydrogiaphical lines. (See Cori, 1908.) These investigations are 
• conducted in a carefully located system of stations ah four seasons in 
the year. They include an orderly exaniination of temperatures at 
different levels, determinations of specific gravities, transparency of 
the Waiter, and current measurements, as well as the usual meteoro- 
Accompanying tliis determination of the physical 
the envh’onUnent is a systematic examination of the plank- 
tfi^n aud the ehure and bottom fauUa. The work is thus essentially a 
CireltelyT^hEUed bicdogical Purvey along the lines established in the 
'fi-} r' myi^igatibiis of the lutematioBal Commission for the Investigation 
.41 the SM; but af^lied iu this eal& to a small area. Administrative 
lepcU^ts bn progre^ Of this work of the Trieste atatfon appear in 
tby *^ of the Verein, and the 

ippear in a t ^r^ectisi^i (Quarto .series' ■ 
affilkted^tnth. the .ipyal.'or local ' ' ‘ 




'hbi a fisheries fe^earc^ stitiou, though 
ham the bud^ts o^veral 
its logical Survey', and mdudes 
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The station occupies an irregular quadrilateral plot of grouj&id 
contammg about 1 ,800 sq. m., situa^ted 1 50 m. from the present water^s 
edge and 6 ]|^ above sea level. Originally located on the strand^ it 
is now widely separated from the sea by intervening railroad yaidsr 
The building is a plain but substantial stone structure of two stories ' 
* facing the west, with its main axis running north and gouth. It is. of 
rectangular form (13.3 by 21.5 m.) (figs. 41 and 42), with a long ell 
(5.18 by 25 m.) facing the Vailed garden and entrance court. The 
ground floor (fig. 42) contains corridor and eight rooms, namely, the 
director’s office and Jaboratory, zd^logical assistants^ laboratory, 
/(PI. XLIV, A)j two general * zoological laboratories with simple 
equipment, a physiological laboratory with special apparatus for the 
study of electrical stimulation, reagent room, and receiving room.' 
The upper floor (fi|^ 43) contains the library, chemical (with com- 



Pio. U .—Basement with aquaria, toological station at Trieste. A i , aquaria of reenforced oonente with 
2^1ass panes; At, cement aquaria on window ledges;. At, step aquaria of stone slabs; At, largeiaqaaria 
of cement for fish; Ai, wooden aquarium rack; A «, large wooden tank f(^ fish; C, cement cistern; f, filters. 
Courtesy of Professor Gori. ‘ * 

plete photographic equipment) laboratory with hood, chemical 
table and equipment for the simpler Imes 4f work in physiblo^al 
chemistry, the botanical laboratory, with a large collection of algae in 
fluids, and an herbarium of over 2,000 sheets representing the local 
and European marine flora named by eminent specialists, the boi^» 
ical' assistant's laboratory, and three -smaller laboratories Jor investi- 
gators. *^he attic (fig. 44) contains the histem room, tackle roohii 
, and ip^rtets for %e -scientific assistajts, while h&seipeut is giveU'" '' 
*■ pyertb and stoi^ropms.'^fe the wing b£' the b^ 

looat^ the engine room, in^Mne/shop with 
^ ebllectioB room and shipping room, and theiallxjiatoryof the Austrian'*. 

^ Malaria Cctooniissioh, wMeh has its office at the- s&tion; and’thif 
^rvants^ ^uaiters. . . ‘ , .. . ; ‘ N,'; .,1 


" l5f , ^ BiOtOatCAI. STATI0K8 OV BUBOPB. 

P-' ' ' ■ ' 

^ The la^ratones Supplied with fresh and salt water and eoDa- 

■ pressed air land are heated and lighted by gas. Their equipment is 

of the simplest^soit and although generaUy ample the rooms are not- 
. alwaya. well adapted to the uses to which they must be pnt. 

The recently mstalled aquaria and circulating system have been 
erected with great care and represent a high grade of simplicity and 
efficiency* The water ir drawn through a sea pipe 160 m. in length, 

I tmmnaling at the water's edge at Iqw-tide level, ’then connected 

j,; with the pump of the Argo. The pipe is clos^l except when pumping 


% 



nQ. ‘42.'~OroiiDd or floor, wologlsol ^station at Trtaste: q, ^ 
wlUi soa wat«^ and compressed air. See scale on flgs. 43 and 44 


racks; experimontid t^o 
mrtesy qf Professor Corl.' 


is in progress. It is 60 min.*in diameter, iron enameled c^tsid6 ^d 
The p^p is a on«H5yMmdep Weiase and Monsky, bronze lilted, 
8 oapaoity of & on. m. per, hour. It is run by a i^horeepower 
Groh; gM/ ^ 2.-hor8epi9wrer Otto engine having proved too weak 

needed. The water as stored in a content 
0 (4 by QPQtaihing 80 «u. to. beneath -the 

fcop of the basemetol, and in hi^-leval iron tanks in the attic, coated 
||^wdth pitch, containi^ cu. m., Thtf iron tanks (fig. 44) hAve not 
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proved to be satisfactory. The water is used in a dosed oiivuiation 
system and is filtered through sand filters (fig. 41,/)after pasting 
' through the aquaria before pumpii^ to the high-level tanks. The 
filters contain quartz sand (1-3 nun. grains) 40 cm.' deep. A spedal 
reservoir of 5 cu. m. capacity beneatlr tlie machine room provides 
water not in circulation for experimental and shipping purposes. 

, Water is pumped from the sea. under favorable conditions of tide 
and weath^ and must bo renewed at a maximum in tliiee months. 
The circulating system is of "soft lead with 60 mm. mains and branches 
of 30, 20, and 12 mm. All valves and cocks are of hard rubber 






Fio. 43.-Secon<l floor, xoologJoal Station at Trieste. • ■* 

. CofnpreJteed axt is supplied by a Weisse and Moiisky cosnpyessor of 
fouf atmospl\ere3, and is stored ip ifouV steel chainbers eacb 80 cm. Jn 
diai^t^ abd 200 in length md.a\tptal<^.apacity ofj^Ibotiit 4,500 Mjtera.. 

X- vMuum apparatus k alw attached to the oompr^sor; before 
dktribu^on Ao prossuw of the w reduced |p,l'.05 ;etsh«»sphia«^ 
passiBi^ a I)r^r roducmg volvi 

a pressure regulator W tha ^iskd|>uting systmu; which is of or^diy.''-^''|' 
gas': pipe.' ' Jhe maxiniium Use. of, air 'at thei^'atatipD' is abopt 
Hters per ddy. Two hou^i juse of the compressor suHce® to provide, 
quantdiy, ■' ■ ,v . ■ . : 







V" ISlKIWaiC^i St^TIOK^ OP EUHOPB. 
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b are onlj glass containers placed as 

desi^, in aquarium racks ^1. XLIV, not unfike those of the 
Rovigno station. Shallow galvanized iron pans coated with a 
mixture of coal tar, and shij^s pitch and dried in heat are used as 
.sheftres. ^in^uppel^ shelf (30 jby 80 cm.) is placed at a height of 1.5 
m. and a lower one (50 by 80 cm.) at a height of 80 cm. The shelves 
are cam^ on a simple rack of slat-work and ar? supplied with salt 
water and Wmpressed air. The overflow from the’aqua^a is caught, 
in the pans and carried off by a waste pipe. 

The aquaria in the basement are of reenforced concrete; of simple 
construction, built in situ. There are two large aquaria (fig. 40), 
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‘ ^ Fio. 44.— Third floor, loologlcal statloaat Trieste. Courtesy of Professor Coil 

containuig about 0.4 cu. m. A cement table (85 by 165 cm. and 10 
' cm. thick) rests upon two cement pill^ (20 by 75 and 100 cm. high). 
The cement frame, 78 cm. wide, 166 ^. long, and 60 cin. high, is 
>fglas^ pill four sides with openings on tne ends 48 by 68 csn. and on tire 

ia thfekness throughout 
m. the long horizontal sketches, 
i’ Tlie towrisr -Kotel is i cm. wide, the upper 8 cm., the yertic^ o^ies oh 
lues Ifl (^., add; those ph'the ends 10 cm. The plate glass, 15 
,,U^ ia set in anH^auum cement, made as folIqf|; pry 
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putty with a wooden hammer and then thickened to the proper con* 
sisteQcy with red lead.; No water is used, as in putty, and the 
materiaiS aie very thoroughly^ mixed by long-continued use of the 
hammer. / \ 

There is also a set of fifteen small toniiected cement aqi^ia (fig. 
4l,a„ figs. 45, 46, and 47, PI. XLVI, B) of similar constructi^m, each 
96 Vm. long, 68 cm. wide, and 60 cm. deep with side walls \o cm 
thick V and partition walls 12 cm. They are glazed on two 
the openings being 72 by 60 cm. and the glass 10 mm. in thicl 
They stand on a cement table 1.1m. high with cement supports (C) 
1 by 0.68 by 0.10 m. and top (JS) 75 cm. wide and 10 cm. thick, with 
trough of wood or cement along one side (fig. 46). V 

The water supply is delivered by an overhead ^otering a vertical 
canal, 4.5 cm. in diameter, in the end (^1) and*partition (£) wall 
which opens laterally at the bottom into the aquarium. * A channel 
in the cement wall (0, fig. 47) adjacent to this receives the glass 
terminal. of the compressed air pipe for aeration. The descending 
water in thfM>utlel carries with it considerable air, supplying sufficient 
^r^ion in most cases. The odtlet, as shown in the accompanying 
sketph (X', i", fig. 46), is a cJmal 22 cm. in diameter. in the wall 
of the aquarium rising (L") from near the bottom to a cross pipe or 
ehahner/iiear the lop, thence downvfard (X'") in the wall to the 
discharge. (P). The water is thus maintained at a constant level, is 
flra^ off from the bottom, and the vertical pipes can be easily cleaned 
when cjogged through the orifices at J/. .. The water enters the 
siphon Ife^ugh a series of small inlets in the cross pipe X^ In the 
series of sn^all aquaria the outflow pipes are placed in the partition 
walls between adjacent aquafia. * By closing the desc^der-pipe the 
water from the ri&r-pipe may passed into the next aquarium at 
Q. It is possible thus to have individual or serial circulation in Che 
ta^ks. The pairtition walls are a few ^centimeters lower than the 
. 4 ot]^^rs (^ Of &nd E, fig. 45), so ^hat in case of stoppage of outflow 
pipes of any«tank the water merely overflows into the neighboring 
tanks, oVer the overflow ledge H (fig.. 46). This type, of aquarium 
very * simply^ and effectively solves the difficulties of circulation, 
stoppa^, and oyerflow. • 

There are also four large floor tanks (fig. 41', A*) pf cement u^d as 
aquaria fordarge animals. T^e largest one, 1.2 by 1 .5 m. and 1 meter 
in d<^th, has walk 12 cm. in thicknera. WoodeAv tanks ,{A) 1.45 by 
1.6 m. and .0.4 xh. deap, with w^ 3 cin. thick pitched inside and out; 
serve a sinfilar purj^se. Numerous* aquaria (A’) uj^n the 
window ledges and an out*ofrdo6r basin (2,5 by 2.5 and 0.35 m. deep) 
Mirith glass covdi* beneath a glass canopy complete the extensive 
aquarium €M|uipment oT this station^ : * . . . 
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and current, humbera of al^ut. 25 leadii^ periodicals and OTer 2,000 
bound monographs and reprints, the more; important general works 
and the reports of the Challenger, Valdivia^ Plankton, and other ex- 
peditions. A collection of, dried specimen^ of the common t^pes'^of 
molluaks, echinoderms, hydroids, corids, and seaweeds adorns the 
corridors and stair landings, and in the collection room is found a 
large and fairly complete representation ofjthe Adriatic fauna, inolud- 
* ing an extensive collection exhibiting the sea.sonal changes in the 
plankton of the Adriatic. 

The marine equipment 
for field work in biological 
and oceanographical lines 
is exceptionally complete 
and carefully selected.* 

The station possesses, in 
addition to rowboat$ ud 
a sailboat, a motor boat, 
the ArgOt 9 ni. in length, 

I; with a draft^ of 0.7 m. 

The Argo is an open boat 
with steel hull/and a 12- 
horsepower 3-cylinder 
•; Wolverine benzine 
motor, \^nth reversible 
; propeller, with fuel tanks . 
in prow and stem, and a. 

12 m. overdeck at the 
Istem . for receiving and 
^sorting the collection. A 

L 1 1 ^ 1 r 1 .Vrrova indicate the dlreclion of flow of water; A . end of tank; 

‘ |Small mast forwaru serves • b, top of cement table; C, table support; /), floor; E, intcrmO' 

|for signaling purposes 

I ' ^ ^ , r plate glass tides and cement end of eertes; ^.overflow ledge floin ^ 

and a light metal frame- one aquarium a> Dext;./,alot In cement plate gloss; J, plate * 

iwork rarriAa a oanvaa ton **“**^“: r,iqu»riuin«m*nt; LMtoriioobaMriioo^oulM 
.wura carri^ a caiLvas wop section of outlet pipe; I"% deecender eeotion of 

lOr protection against the outlet pl^; ir, openloct into Mtlet pipe for cleaning; A*-, Inlet 
I . 1 a pipe; Ot terminal glass tube of aentiitf apparatus In channd In 

pun, and canvas sides to oementl p,diachaife into marginal trough of table; Q, bj-pam 
ishut out heavy .seas when ^ eli«Mlntlon from first tank Into second by stopping 1'". 

>1 , , . • tt After sketches furnished by Prolessor Coii. 

ineeded. A small jolly . ' ' 

[boat is carried dn the after deck, and the raels for sounding and 
'plankton work forward of the engine. . Pump and tanks with sear 
{watar circulation provide for transportation of living animals. . . 
r The inadequacy of .this small boat for the exploration of the Qulf fji 
|rrieste and its unsuitablenesa forwork or t^vel & hwvy weather M 
jjto the building of a larger boat aftw aeveral years of careful plamting. 
i|(See Gori, 1906.) ' new boat, the Adria (PI. XJLV, is spMially 
^kda|>ted to the. work of '.biolopoal exploration . sod is admirably 
feqtiippod wi^ all the meohanical;deyii^ nee4^ fqr.the wor^ v. 



Fio. 46.— Crao section with projection of paitltion well. 
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things eonsidftred, it is* one of tha bast boaU of its kind at any station 
; 'in Burial via, a small boat to work from a central base of operations 
with.a .minimum cost for Faboc and fuel for short cruises, and yet 
affording sufficient power for rapid travel and the operation of the 
necessary machinery of exploration, and the room requisite for 
scientific operations and the scientific pemonnol. 

^ The 4dria is a wooden steamer with cbppcreil hull, wdtli length over 
all 20.5 m., beam amidships 12 ffi.,/iepthof 2,4 in., draft of 1,5 m,, 
and tonnage of 44 tons. She is built, on the lines of tlie Norwegian 
fishing steamers,, with low upper works and single mast foru'anl. 
fishing dock forwanl, laboratory and cabins*amidships, englpe rooin 
and steering gear aft. She has a 75-hor><ep4)wer.'Wplverine motor 
for benxine, petroleum, or alcohol, mdces 9 knots j>er hour, carries 
900 k.pf benzine, ami has a steaming rat^iis of 450 miles, or fifty hours. 
She carries a creW' of three and has berths for six scientists. Electric ' 
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rio. 47.— HoriioilUl »ccUon. 



pow«r (rom a 2*honepower accessbiy ga^^gine and dynamo servte. 
for the Fr'inch, used for dredging, etp<tor tlio air compressor, pu mp* 
for aea-watw circulation, and f$Mr€lMtric lights. I'he cost of the boat 
was apjm^aitely 60,001)^ldonen or $12,000. A full de^ription of 
the boat and its inepbn£>cal and scientific equipment will be found in 
a paper by^roftisor Cori (1909) in the fifth “Jaliresbericht”.of the 
Adna.Yerein. . • 

.The instnlmental equipment for . marine .exploration includes, .in 
ad4ition> .to the customary instruments for navigation, an optical, 
eompaes, %r<>tts iqjrtoi^^mometerior qmck locatro^ of the position 
of t^. boat fimn the <^art, and ihe bydrographje^uipment contains 
tho - Bfan ob <^rent meter and water bottle, Bi^retvtbennometere, 
• Aaam an n aspiration thcainometers, and Fuea^’satow-acting *‘Trager ” 
tbenuometers for use. on station buoys and* in the study, of shore muds 
and bottom ;;depouts, siwmeten, and Seehhi dialbi for recording the 
traneparency of tbs water.” The biotogi^ M^uipment ,inolud4^?bii 
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addition to the usual apparatus for shore collecting and dredges and 
trawls, for bottom work, the Petersen young-fish trawl; th^ Con 
closing net for horizontal towing, and a full line of tow nets and 
plankton nets. A unique feature in the construction of the plankton 
nets of the Hensen pattern is the substitution of two parallel bars for 
each of the two rings at the. head of the net. (PI. XLV, A.) 

The Giilf of Trieste offers a considerable variety of geographical 
and physical conditions, giving richness and variety to the fauna and 
flora. There are rocky coasts with their typical assejnblages, and 
long stretches of flat, sandy beaches rich in the enteropneust&n worm, 
Ptychodera clavigtra. In the lagoon at Orado are all degyes of tran- 
sition from salt to fresh water, with wide meadows of Zosiera. Neigh- 
boring salt vats abound in Artemia solxna. The greateij part of the 
Gulf of Trieste has a bottom of gray ooze, with an abundcpit fauhaof 
sponges, annelids (PoZy^orrfii^), moUusks, echmcderms, and fishes. 

Area noe abounds in the shelly banks near the limestone coasts, where 
calcareous algse are also abundan^ and Amphioxus is locally common. 

The pelagic fauna and flora fare very rich. Depths are generally .25 
to 50 m. and salinity 3.5 to 3.9; winter temperature (surface) falls 
to C., and the midsummer moan is 16"^ to 20® C. I 
The Trieste station offers to the visiting naturalist excellclit aquaria 
and library, a rich fauna, and ample hydrographic and biol<Wical field, 
etjuipment* and a Seagoing boat. *^1 

Literature: Claus (1893), Dean (1894), Sand (J897), Cori (1900, 

1900a, 1901, 1902, 1906, 1908a, *1 908b, 1908c, 1908d), Fritsch (1901), 
Jahresberichte (1904-1909). ' r).' 

ZOOLOGICAL STATION OF THE BERLIN AQUARIUM, ROVIGNO; 

ISTRIA, AUSTRIA. 

(Zoologische Station der Berliner Aquarium.) 

Scientific dirot'tor, Dr. Thilo Krumbach, Rovigno. 

, The Berliner Aquarium, Kommandito Gesellschaft auf Actien, Dr. 

Otto Hermes director, a corporation whic4L»I^aintain9^ in Berlin an 
exhibition with extensive marine and fresh-water aquaria, opened at , 
Trieste in . 1870 a station for the collectipn and shipment of marine 
plants and animals to the distant city. In 1892 the station was 
removed to Rovigno because of harbor improvements at Trieste, and 
a permanent building was erected with two rooms equipped for sci- 
entific invest^atioD. An addition to the building in 1900* increased 
the number of places available for research to eight. The ^tablisli^ 
ment at Rovigno represents an expenditure of over 200,000 marks. 

Until 1907 the station was in charge of a manager, but in l!hat year 
a scientific directorship was estal^lished.and Dr. R. Burckhardt was 
appointed to the position. Following his death, in January, 1908, . 
the position was taken by. the present incuinbenti Dr. Thilo KrumbaCh. ^ - vi 
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Although the private property of a corporation (passing, however, 
to the exclusive ownership of Doctor Hermes in 1909), the Rovigno 

^station has been of great service alike to instruction and to research, 

Imth within and without the German Empire. It supplies Hving>and 
preserved material to the German universities at cost and offere its 
research tables without charge to competent investigators of all 
nationalities. The long experience of this station in the handling 
and shipment of living marine animals under the direction of . Doctor 
Hermes and Inspector Hermann Peters has led to a perfection' of 
methods without a parallel among the stations of Europe. During, 
.sprinjg and autumn large shipments are made, not only to the com-' 
mercial aquaria in many continental cities hilt also to distant 
universities. • • ■ 

The station receives 'a yearly subvention of 20,000 marks from 
, the German Government and 1 ,200 marks from .the Prussian State. 
Two research places are placed at the disposal hf German investi- 
gators through the ministry of education. The remaining places are 
open taothe(p on application to Doctor Hermes. There are no fees 
and no Charges for material used in research or for ordinary chemicals 
'• or reagents. Glass containers are fumiphed at cost. The station 
does not fiirftish microscopes. 

The Rovigno station is*entirely under the control of the owner 
and'has no ^ministrative relations to jpjiy univeisities or other edu- 
cational, organizations. Its director is appointed by (ho company 
, and has immediate charge of- all scicntSfe phases of'^ its. work and 
the oversight of its supply department. Itj proyfi^ no>facilities for 
student instruction and*has no' concern with the fisherii^or economic 
interests other than the exhibition aquariB^udVich it supplies. 

The personnel of the station consists,' iii . addition to the wientific 
director, of a machinist, captain, pilot, -fisherman, gardeni&r, And two 
servants. • \ 

’ Rovigno is a provincial Istrian -town, largely peopled by . Italian 

peasants, and offers no accommodations suitable for 'yiSitifig scien- 
tists. The station is accordingly equipped with com'fMable living 
quarters, where pension (board) is provided for all investigators at 
the station at the moderate rate of 6 kronen per day. 

The Rovigno station is located bn the Istrian coMt of the'Adri- 
atic, on the south shore of the. Bay of Istria, about, four 'minutes’ 
walk from the local railway station near the eastern end qf the town. 
It is locaitod directly ppon Val di Bora, on the water front, 16 m. 

^ from: the strand and 1.5 m.'^ above mean tidei ^e building is a 
jtv ■' stone structure facing north, with its long axis east and west, -Tri- 
J-- angular grounds to the rear have; ah area of about 2,500 sq. m. and 
' V. contaip a garden handsomely planted with the Istrian flora. 
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I The main building (10.5 by 30 m.) is three and. one-half stories 
(19 m.) in height, , containing in all about fifty rooms. The ground 
floor contains the passageway to the garden and aquarium (2.5 by 
10.5 m.); the office (4.4 hy 5 In.), with busts of Darwin, Haeckel, 
and Virchow; the storage-aquarium room (10.5 by 11 m.), where the 
animals are kept during preparation for shipment; the lumber room 
(4 by 5^5 m.); dark room for photographic work; the dining room 
(4.4 by 9.5 m.); and the kitchen,^aundry, and toilet. 

The second floor is given over to the scientific work of the station. 

. It contains the quarters, two rooms, of the director; six investigators* 
laboratories (each 3.4 by 4.5 m.) ; a chemical room (4 by 4.5 m.), with 
reagents, thermostat, drying oven, and paraffin bath; an apparatus 
room (3 by 4.5)* with supplies of museum glassware and chemical 
apparatus, two balances, microtomes; incubators, and drawing ap-* 
paratus; a collection room (3 by 4.5 m.), containing a collection of 
types of the local marine fauna, of the local insect fauna, and of 
micro^'opical preparations of the Adriatic plankton; a library (3.5 
by 9 m.) ; and toilet. The central corridor opens at the western end 
upon a terrace (4.5 by 10.5 m.), commanding a fine view across the 
bay and seaward. 

The investigators* laboratories have 3.5 tn. ceiling and a single 
window, and are each equipped with a laboratory desk (1.9 by 0.9 m.), 
with slides, cupboard, and drawers and shelves at the ends; book 
slielves; sink with fresh water; an aquaxium rack (PI. XLVI, A) 
(0.5 by 1.1 m.), with salt water and compressed-air supply, with two 
galvanized-iron trays, the upper 35 cm. wide, the lower 50 cm., each 
with a removable sheet of ribbed galvanized iron in the bottom of 
the tray for supporting glass aquaria above the overflow w^ater, which 
is carried away from the trays by lead piping. The rooms are lighted 
and heated by gas. Two of the rooms have places for two workers 
each. 

The third floor contains seven sleeping rooms, with accommodations 
for eight persons, for the use of investigators at Ihe station ; toilet, 
bathroom, and the private quarters of Director Hermes; while the 
fourth floor is given over to servants* quarters. 

On the grounds to the rear of the station are located the machine 
. bouse (5 by 10 m.),'containmg salt and fresh w^ter pumps, benzine 
motor, air compressor of two atmospj^eres, machine lathe, tool, shop, 
and benzine tanks; the exhibition aquarium house; the water tower; 

! the fresh-water cisterns; and the acetylene plant. 

The aquaria and water system of the Rovigno station reflect the 
results of many years of successful handling of marine animals and 
the maintenance of a salt-water circulating ^stem, and therefore 
merit a full description. 
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The water in the bay at Rovigno is quite clear relatiyely pure. 
The supply is drawn through a 55 mm. cast-iron sea pipe 60 m. in 
length, tenninating in a strainer at the water’s edge at low-tide level. 

The pumping plant consists of a 3-horsepower benzine motor, with 
a supplementary pump attached to the ‘fresh-water circulatory sys- 
tem. The water is pumped to the water tower (5.5 by 6 m.) where 
it is stored in a tank of stone lined with cement, with walls 40 cm. in 
thickness. The tank forms the third story of the water tower and 
has an elevation of 10 m. and a capacity of 27 cu. m. The two 
lower stones are used as storerooms. A supplementary storage tank 
(1.85 by 3.8 m. and 1.4 m. high) is placed on the terrace of the building. 
It has walls of reenforced concrete, Monier system, 4. cm. in thickness. 

The circulatory systetn is entirely of soft-lead piping, with mains of 
50 and laterals pf 20 mm. diameter, with the occasional use of rubber 
hose: The valves are of bronze and the terminals of hard rubber, 
essentially of the type used at the Swedish station at Kristineberg 
with detachable tips with 0.5, 1, and 1.5 mm. opening. 

The aquaria at Rovigno are of two kinds, for exhibition and obser- 
vation and for storage and culture. The aquaria of the working 
laboratory are of older t3rpes and varied materials. Glass boxes 400 
mm. long, 250 wide, and 250 high, as well as glass aquaria of circular 
type, wooden tubs of circujar and oval form, and asphalted w^ooden 
.tanks. 700 mm. square and 380 mm. deep, with 30 mm. walls, and 
lateral overflow affording depths of water of 270 mm. provide aquaria 
of movable type. Fixed aquaria of masonry and cement in the form 
pf floor tanks are placed along the walls or in the center of the room. 
There are fifteen of these, varying in size. Their length ranges from 
1.25 to 2 m., their width from 0.75 to 1 m. and their depth from 0.68 
to 0.85 m. Their walls in the larger tanks are 25 and in the smaller 
15 cm., in, thickness. They are fed by overhead sprays, and have 
outlets in the form of lead matrices set in their floor which receive an 
outflow pipe of lead; giving the desired depth, usually about 20 cm. 
The partition walls between the tanks in series are of reenforced concrete 
5 cm. thick and are pierced by a series of holes closed by cotks, making 
it possible to maintain a serial circulation when desired, with depths 
of 20 to 40 cm. ‘ Another series of twelve small tanks 470 mm. square 
and 240 mm. deep, with walls of cement 30 mm. in thickness, in iron 
frames, js arranged in a series of steps with 90 mm. drop from tank to 
tank. The water in each tank is maintained at a. depth of 210 mm. 
by the outflow which dischaiges into the tank below. Along one side 
of the series is.»a cement channel throu^ which overflow, in case of 
stoppage or tanks having independent rather than serial circulatidn, 
may be discharged. 

. The exhibition aquaria are of the latest pattern and are located in 
a building (5 by 10 m.) formerly used as a greenhouse^ The public is 
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I admitted without clmi^e to the exhibition room. The aquaria in ! 

I «this room, which has been modified togive the grotto effect, are eighteen | 

I , in number, and are arranged in a rectangle with central corridor (Bl. 

XLVI, B) for care and with Overhead light. The two larger tanks 
are 965 mm. long, 650 wide, and 800 deep. The sixteen smaller ones • 
are 650 mm. long, 545 wide, and 700 deep, inside measurements. The 
larger and smaller tanks liave glass of 20 and 12 mm. thickness resting 
jigaiiist masonry lips 50 and 100 mm. in' width; Their, walls are 
reenforced concrete, Mqnier system, 40 mm. in thickness; and ,the 
tanks stand upon a solid masonry foundation. The tanks are fed 
• through terminals above descHbe<l, which deliver their spray directly 
into vertical leail pipes 10 mm. in <liameter, set in pairs near the front 
in the partition walls. The lower ends, of the pipes open into the 
aquarium at the bottom. The descending stream Of water carries 
suHicient air with.it in the pipes to suffice for aeration. The eleya- 
tiono^ the w’at^r tank is 1 0 m. Terminals with orifices of 0:5 to 1 .5 mm. 
ami receiving pipe of 20 mm. are necessary to secure the delivery 
of aerated water at the bottom of' the aquaria 600 to 700 mm. in 
depth. The outflow at the corner diagonally opposite to that of 
inflow,. passes out through 20 mm. lead pipes set in the wall about 
100 mm. below the top, and the waste is carried aw’ay in iron pipes. 

The aquaria here described are simple in construction, relatively 
inexpensive, efficient in operation and are large, enough for the 
storage and exhibition of most marine animals except the larger 
fishes and crustaceans. • 

The transportation of marine animals for long distances, has been 
priw*ticed with success for years by the Rovigno station. Shipments 
are made in glass^jars or in enameled steel cases, made for the purpose, 
of 20 to 50 liters capacity. The larger coses have a diameter of 50 cm. 
and a height of 40 cm. At a height of 20 cm. the can i.s contracted 
with a slopingslumldev 20 cm. long to a neck 10 cm. high and 25 cm. in. 
diameter. The can is closed with a cork-board lid and incased in a 
wicker jacket with lid. The. cons are shipped in coses 70 cm. square 
and 50 cnl. deep. The gloss jars or balloons, used for smaller, and 
more delicate organisms, are 30 cm. in height, 20 cm. in diameter, and 
^ are contracted to a^ mouth 15 cm. wide. The glass containers are 
closed with a lid of parchment paper tied about the rim, leaving a 
small air space below. The glass jars are shipped in compartment 
case^j of wicker w orlc. Some of the secrets of the success attained lie 
in the great care exercised in the collection of the animals and in their 
* .transportation from the sea to the labora-toiy, to the hardening 
process in aquafia in which weak and injured individuals are elim- 
inated and' food contents and excess of waste products are gotten rid 
of prior to shipment in reduced quantities of water. No special 

\ means of aeration are employed during shipmept. . 
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The Rovigno station has aif adequate supply of standard chemicals * 
and reagents used in morphological work, is equipped with paraffin 
bath, microtomes, photo^crographic aj^paratiis and has other pho- 
tographic equipment of Zijpss and Steinhcil for marine work. Its . 
marine equipment for field work consists of the Rudolph Virchou^ a 
single-screw steamer 15 m. long, ,3.5 m. wide, with 90-horsepowcr 
•engine, capable of making 8 miles j>er hour; a motor boat the Ilenne^, 

'7.5 m. longi I *2 m. wide, with 11 .^horsepower Daimler l>enzinemotnr. 
capable of making 7.5 miles per hour; a saillxiat. and a rowlK)aU. 
The steamer carries a hand winch witir 1,2(K) m..nf small steel cabh*. 
T^ere Ls an abundant Supply «>f dredges, trawls, and fish nets, and an 
otter trawl of small size. 

The libraiy t>f the station j containing several thousj^nd volumes, is 
exceptionally excellent, including sets of many of the leading zoological 
journals, reports of exjieditions, such as tlie ChoUruger, Valdivui, 
Monaco^ and others, important monographs arid treatises, a consider- 
able representation of the literature of pai'asitic diseases (incidental 
to ^haiidinn's celebrated work here upon malaria), and bacteriology, 
and a small amount of botanical literature. (\imMil numbers of 
.about tliirty zoidogical and .iH^tanical journals are ro<'eiv 4 »d at* the 
station. No publicati<ms are Ls.sued directly by the station. 

The area of station operations extends from I^irmizo on the north to 
Pola on the south. Much of this territory has a depth of 20 to m., 

. a depth of 50 m. 'being reached at a distance of about 50 miles. The 
density of the water ranges from 1.028 to 1.030 and its temperature 
from 10.4"^ to 14® C. in winter .to 24® C. in sununer. The tides have 
u^ally an amplitude of 0.5 m., but at the maximum in February this 
is incret^sed to 1.5 m.' The shores are rocky and .support an abundant 
' fauna and ll<rra. Mud flats are found in tfie Canal do Lome t hrec- 
i|uarters of an hour to the north of Hbvigno. Over four hundred 
spmes of marine algwjmve Ijeen determined at Rovigno by Doctors 
Kuckuck and Luco^. The fauna is essentially similar to that available 
at the Trieste station. * 

The Rovigno station possesses the advantages of an, excellent 
library* abundant aquaria, and a rich faun^. Malaria Ls prevalent in 
the adjacent campagna but is unknown at the station. The climate- 
is mild, the station being located in a sheltered situation wliere it 
escapes the dreaded “bora” of the printer season. Only the months 
of July and August arc qppressive by reason of the heat. 

rjterature: Hermes (1893, 1'895), ScliAieil (1893), Sand (1897)! 


3IOLOQICAL STATION AT LUNZ. 

^ ^ Director, Dr. Hans Ku pel weiaer, Pri vat Docent, Zoologiachea Inetitlit, UniversitAt, 

MOncheo, Deutschland (September-Iiarch), Lunz (April-August^. • 

Telegraph addresa; Kupelweiser, Lunz. 

, . Acting iwident director, pr, Franz Ruttner. Lunz, YbbethAlbahn, Oesterreich. 
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The Lunz fresh-water biolo^cal station | rfw ^>ened in the fall of 
1905 on the private eouhtry estate of Dr. jur> K. Ku[K'l\voiser, a 
resilient if! Vieana, with PreD R. Woltereck. of the University of 
'lx»ipzi^j, as iliri'ctor and organizer. Under his skinful guidance an 
excellent equipment along^e most moilem lines of biological 
investigation haii been installed in a channing Alpine location.' In 
190S Dr. II. Kupelweiser took over the directorship of the station. 

The station owes its origin and support to the generositv of a 
single pn^te donor, Dr. K. Kupelweiser, an exceptional instance 
among German j>^ples where scientific enterprises an» so largely 
supported directly by the state. Its funds and budget are private 
hut deflnitely assigned to the foundation and support of a permanent 
station. In the summer of 1906 a considerable number of Kuro|>ean 
zoologists and botanists were guests at the first formal o|H'ning of 
the fully equipj>ed station. 

The -station has no relation to educational institutions nor to 
governmental fishery boards, and. gives no instruction. It Is e.xclu- 
sively a n\search enterprise, with its doors open to competent inves- 
tigators and students of all lands, without fees or charges, amf with a 
hiispitality that charni.s, a freedom from the pnvssnn' of economic 
inten»sf.< that is n»fr(\shiiig, and an atinosphen* of n'senrch that Is 
stimulating. The only conditions inipo.ved upon studont%s, 

who an* expected to accept its a part of their programme of work 
some prohlem suggosteii by the authorities of the station. Attractive 
lodgings in the Schlo&s-Seehof are furnished fn*e to guests of the 
station and meals may l>e ohtt^ed at n neighl>oring Alpine ‘^Gast- 
haus.*’ The. station' is open throughout t Ik* year. Persons Vlshing 
to enjoy its privileges should apjily iir advance to the '^Direktor 
Biologische Station, Lunz.^’ A copy of the n*gulaiions governing 
applicants is .sent upon request. ♦ 

The environment of the Luhz station Is noUonly picturesque and 
cliarming hut ideal from the ))i^logical point of view. Ix*aving the 
valley of the Danube at the classic village of Pochlam, the railroad 
(narrow gauge beyond Gaming) winds its w ay. for 64 km. through 
the foothills into the high "chalk” Alps at Lunz, in the valley of the 
Vbbs. The station is located at| S^ehof, about 3 km. beyond the 
railroad station, on a bit of level ground at the head of Lunzer See 
(PI. XEVII, A), at an elevation of 617 In. Encircling the little val- 
ley with its commanding castle, quaint peasant cottages and blue 
,*expan66 of the lake are the forest-clad summits of the Fore-Alps, 

. TOing to heigh ts^bf over 1,800 m. and breaking forth here and there 
in- precipitous crags or peaks and plateaus above the grpen mantle 
of firs. 

The landscape is one of picturesque charm; whether seen under 
‘the* bright rays of the August sun or under a mantle of glistening 
snow on a brilliant winters night. , - 
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The siirroundiqg forests and mountain fasftiesses constitute t 
great game preserve adtt abound in roebuck and chamois, file alpine 
• hare, and the wood and heatli cot'k, w.hiie the mountain streams and 
lakes abound in waterfowl and are planted with saibling, I>*ven 
brook, and lake trout from the fish hatcheries of (he estate. 

The domain of See-hof-Ilirschthal, in which the statioiuls (ticated. 
haa.an ^a of approximately 2,500 hectares, m I includes within its 
limits, and thus within control of the station for (he puqioses of 
"^biological investigation, the most of the glaciated watemhed of the 
'e Seebach, a tributary of the Ybbs, and the greater part of Lunzer 
See (area 35 hectares, depth 34 m., 200 to 600 m., elevation 617 m ), 
apd Mitte|See (150 by 400 m. and 4 m. deep, elevation. 750 ni.), fed 
by subtetianean spriipcs und free ^>m ice at all seasons, and Obersoe 
(300 by 700 m. j^d 15 ni. de<>p, elevation 1,177 ni.), di‘eply buried 
in snow and ice in winter, with an adjacent swamp, and 

numerous small alpine p6nds at elevations of 1,400 to l.vStK) m., in ’ 
the high mountain plateaus, witii summer water bloom 'and char-\ 
acteristic fauna and flora. Along the low^er course o7 the Seebach 
as it enters Lunzer (UnteriSee) Is a st!ries j»f eighteen ponds . (PI. 
XIjVII, A), formerly in the castle ganlens, hut now used as llsh 
ponds in connection with tlie hatcluTv. The.se an* ul.st> available for 
the experiment al work of tlie station. There are in addition thirt4^uMi 
^smcdl^ment basins (PI. XLVll, B) «»f about 1 in. depth, of assorted 
use as open-air cuftun* basins. The*calciux*ous luiture of 
the geological formation affords many opportunities for "subter- 
ranean waters with their jicculiar fauna (Ultnd Niphafgm), 

The Lunz station is unique among stations in the range and variety 
of fresh-water eiJfironments under its control, differing. in chemical 
composition, nl^otion, depth, mte of renewal, relations to cum*nts./^ 
anddn illuminalion. Ideal conditions for experimentation in natural * 
environ maiiU^i^e hen^ uffonled. The possibilities for «levelopiiient * 
5f culture ^msms in natural conditions are unliiiiiled. The fauna 
and flora,' though ^influenced in character by the near approach of 
alpine c4;)mlitions, are not marked by the jioverty of high alpine 
waters. They include* a large proportion of species typical for/resh 
waters generally, and thus affonl a normal field for inve^stigation. 
The papers of ^oltereck*(1906) and Brehm (1007) give an excel- 
lent r^um6 of the fauna and flora charac'teristk* of the various 
waters at Lunz. - ' « 

The lines of investigation jcarried' on at present at the sUiioii 
under subvention are as folio W9: (1) Determination of local fauna 
and flora, Cnlstacea, Rotifera, and* subterrweon fauna,. Dr. V 
Brehm (Ellwgen); (2) variation in Daphnia, Dr. R. Woltereck 
(Leipzig); (3) .distribution and movements, of the plankton and the 
distribution of bacteria. Dr. F. Ruttner (Lunz); Phanerogamic flora, 
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CharaeeaB and higher alg»» Doctor Knoll (Gratz); hydrography, 
Doctor Gdtzinger, Vienna; chemical investigations, Doctor Multey, 
Vienna. The plans for future development of the atation are com- 
prehensive and reflect the most recent tendencies in modem biology. 
T4iey include a study in the field of the (ecology of fresh-water life, 
its relation to environment, of variation and heredity in relation to 
external factom, and of hybricKzation and pedigree cultures. In the 
laboratory detailed analyses under control will be attempted of the 
effects of light, nutrition, and temperatures upon the functions of 
organisms and studies made of form changes and' developmental 
mechanics. 

The station issues no publications, its work appearing in existing 
specialized journals. It provides material for research at the station 
but sends cJi&;cpl]ections only by special arrangement. 

The roonn 3t)f ■ the station are locatied in the southwest wing of the 
castle, the ]|brary being lodged in the thick-walled ancient cloisters, 
dating from 16Q7 A. D. The ground floor of the central part of this 
wing contains the working rooms of the station and the floot* above 
the living quarters, while ftm aquaria and fish hatchery are found in 
the basement. \ ^ ' 

Entering the station from^he arched passageway into the court, 
we find ourselves in the library (5.4 by 6.8 m.), whose ma^ive walla 
and deep windows suggest its ancient origin. Hero one finds two 
work tables at the windows and upon tKfe shelves a Rapidly growing 
library of about 600 volumes and many author’s reprints and upon 
the central table a score of current biological journals. Adjacent 
to this is the laboratory (5 by 5 m.) of the resident director with two 
work places. Here is also located the “central plankton collection,” 
including not only collections of the local fauna, but also from other 
alpine waters, from Germany and Scandinavia. It is one of the aims 
of the station to maintain a collection where fresh-water types from 
all lands may be examined by specialists, dealing with groups sys-. 
tcmatically or with problems of variation. The station is desirous of 
'increasing its already Valuable collection. . The main laboratory (5.4 
by 8 m.) with t^yo more places is amply equipped with tables and ca^s. 
Beyond this Ls the laborator}" (3 by 5 m.) of the director, with tables 
equipped for microscopical and chemicd Work. An entrance ball 
(3 by 7 m.) at the rear (contains the plankton equipment, the steam 
and dry air sterilizers, and leads on the one hand to the aquarium 
in the basement and on the other to the chemical laboratory (4.2 by 
6 m.) equipped for inorganic water analysis md for analysis of gasfes 
in water. Adjacent to this is a small photographic dark r()om, used 
also as glass storeroom. Opening from the hall is a large dark room 
for photography and for experiments with light. It is equipped with 
25eiss mdcrophotographic apparatus, Schott’s ultra-vh>Iet lamip, mono- 
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ohromfttio and colored glasses' for experimental work, and dark room, 
aquaria with full equipment for circulation, aeration and heating 
(electric). The instrumental equipment of the station includes four 
micro^pes of high grade (guests bring their own instruments), 
Sartorius’ constant temperature apparatus, Schulmeister’s electric 
oeintrifuge, microtome, balances, and an abundant supply of well 
selected glassware and a considerable range of chemicals. 

The working places are simply but conveniently equipped, and 
each has a high aquarium shelf across the win<low with small rectan- 
gular aquaria with metal frames and electric heaters f<»r cultures. 
The building is heated by stoves and supplied throu^ioutr with run- 
ning spring water, electric lights, gas (from Sirius vapor-ga.s appara- 
tus), and compressed air. In the aquarium cellar (6 by 0 m.) are two 
iMge cement aquaria (1.5 by 2 m. and 1 m. <lecp) glazed on two 
sides, in front of the wimipws, and a central aquarium and ilmir-tank 
of smaller size, an«l several step-serira of small breeding tanks. The 
adj^nt fish hatchery (9 by 12 m.) is fitted with hatching troughs 
available for station cultures when not engaged in hatching 
Salmonidss. 

The most considerable equipment in this line is., however, to be 
found in the two glass houses (PI. XLVIII, fig. 4S) attached to the 
dwelling of the resitlent director at a little distance from the station. 
Those are the warm (PI. XLVIII, vl; fig. 48, il) and cohl (PI. XLVIII, 
B; fig. 48, ,B) houses with adjacent heating plant. They are sub- 
stantial structures of cement, steel, and glass, in the form of a modern 
greenhouse, each 5.5 by 10.5 in., and glazed throughout. One end 
of the cold house* has a small rtaim which is equipped with two work 
tables. In each room there is a peripheral row of connected aquaria 
made of reenforced concrete 0.41 to 1.28 in. in whlth, 0.35 in. in 
depth, and 1.05 m. (top) from the floor. There is also an adjustable 
gravel slope (2.25 by 0.24 by 0.07 m.) (fig. 48,. 6’), with running 
water for brook cultures of Phnaria alpina and other organisms of ^ 
mountain streams.' . • 

To the rear of the marginal aquaria and also 'above them is a run- 
ning slat shelf for potte'd plants arid small aquaria. In the center of 
each house is a subcircular cement floor tank (2.5 m. in iliameter) for 
water plants, with walls 10 cm. thick and rking to a height of 70 cm. 
The walls are slotted for subdivision of the tank if desireil. Beyond 
the large tank is an elongated floor tank ( 1 .67 by 4. 1 m., depths 40 and 
69 cm. in the wwm house; ,1.38 by 1.83 m. in the cold house), with 
walls 10 cm. thick and cm. in height. / Above these tanka (pj. 
XLVIII) are superposed metal racks for plants and small culture 


• These houses ;|idd greatly to the facilities of the station for experi- 
mental culture under control of the local fishes, amphibiaas, aqd 
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invertebrates in the cold house, and of tropical forms in the warm 
house (winter temperature, 17® tD 20®; summer, 20® to 35® C.). In 
the latter are not only thriving cultures of tropical water-plants, but 
a number of species of tropical fishes (Cyprinidae, C\"prinodontidip, 
Labyrinthidap) breeding abundantly. 

The field equipment of the station includes the usual nets and 
dredges for. shore and bottom collecting and bacteriological and 
hydrographical explorations. Small boats are placed on the several 
lakes, and at Ober-See a hunter’s hut is equipped with chemicals, 
glassware, nets, and a microscope, vnth beds and cooking utensils for 
field parties working at night or for some da}"s at the greater eleva- 
W ' ■ 



Fio. 48.— Plans of culture bouses, Luns station; hot house; B, cold house; C, trough for artlAclal 

brook. I 
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tions. On Lunzer-See is a large scow boat (2 by 6 m.) with glass 
bottom, overhead awning, plankton pump and winch, for field 
observations and collecting operations. 

,The Lunz station is admirably located and superbly equipped* for 
a systematic attack in the fresh-water environment upon the problems 
of heredity variation and adaptation from the causal standpoint. * It ,, 
is to be hoped that the preliminary inventory of the fauna and flora 
and the determination of the physical constants of the environnient 
^ nday soon pave the way for the beginning of the work upon the more 
serious pi:dblems of the station’s programme. The charm of the place, 
the freedom of the organization from embarrassing alliances with 
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ecbnomic aims, and the excellent equipment should attract many 
biologists to cooperate in the enterprise. 

Literature: Woltereck (1906, 1908), Kuckuck (1906), Brnlim 
(1907), Zschokke (1907, 1907a). ^ 

FISHERIES EXPERIMENT STATION IN VIENNA. 

^ Directofj Dr. E. Nerwheimer, Abth. VII, Fiachereiwesen, K. K, landwirthMluift- 

liche-chemiflche Vereuchtwtation in Wien, 1 1/1 Trunnor»tra«Hj Nr. 3. 

Pathologist, Prof. Dr. J. Fiebiger, Tiertirtzliche Hochechule, 'VVien. 

.Assistant in chemistry. Dr. J. Wiltmann.. 

Assistant in toology, Dr. 0. Haempel. 

This ilivision of the experiment station was opened in 1 00'6'priiunrily 
for the chemical .investigation of foods used in fish culture. Its work 
was enlarged in 1908 and Professor Fiebiger was made director. In 
January, 1909, Doctor .Veresheimer, formerly of the ^Iimicli station,, 
was called to the directorship and Professor Fiebiger continues his# 
services ns pathologist. ‘ 

The field of o|M>ration8 of the station is essentially like that' of 
Professor Hofer’s institution at Munich. It is a central bureau deal- 
ing with problems of pollutions of streains and lakes by’ nuinici|)al and 
indu.strial wastes in their "relation to problems of tlie fisheries and 
public uses ami interests, for the . whole of Austria. The lines of 
work in progress are^^stigations on the relationships of fresh-water 
fishes by the serum method, age determinations of food fishes, stinlies 
in the biology of fish parasites, especially Protozoa, comparative, 
studies on the effects of alkalies, salts, and acids on the lower forms of 
life in fresh water, the function of the swim bladiler in the eel' and in 
coregonid fishes, and plankton investigations in Austrian waters. 

The station is lodged in the building with the Agricultural-chemical 
experiment station at Vienna where it has two biological and two 
chemical laboratories and an aquarium room w’ith twelve culture 
aquaria. ■ ' 

BIOLOGICAL STATION IN HIRSCHBERO. BOHEMIA. 

^ Director, Pn>f. Dr. H. v. I.«ndcn[el(l, !t(H>lof;iHrhea laatitut, Deut<w'he UniverRiliit, 

Sohcmia. | 

The Society for the Advancement of German Science, Art, and 
Literature in Bohemia has since 1906 granted a small subvention for 
the prosecution of biological investigations in the Hirschlierg Gross- 
teich about 100 kin. by rail .north of Prague in the domain of Graf V. 

^ . Waldstein, who has granted the use of the lake and * small house for 
the purposes of a laboratory. The ihvestigations planned include a 
geological, chemical, hydrographical, bacteriological, botanical, and 
zoological exploration of this body of water. This work is carried on 
. in connection with the various scientific departments of th^ German 
i > .^^Uravereity at ^ 
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I BOHEMIAN FRESH- water STATIOfl 

I Director, Prof. Dr. Anton Fritech, Bohjemun Univeraity, Prague, Bohemie. 

In 1864 a committee wa,s formed in Bohemia to conduct a scientific 
survey of that country. One of the problems set l^eiore the zoological " 
section was the investigation of the life in lakes, ponds, and streams. 
In 1871 the systematic investigation of the distribution of organisms 
in tlie lakes of the Bohemian Forest' was begun by Professor Fritsch 
and has been continued down to the present time by bim and his. 
assistants in various Bohemian ponds and lakes and in the Elbe. 
The results of this work haye appeared in varioiB papers in the 
Arcliiv far Landesijurchforschung Bahmens’^ (Bd. 1-14, 1869-1909). 
This pioneer w'ork was carried on with no, or at the most small, sub- 
vention from public or private sounv's. The first systematic study 
of the vertical distribution of the plankton in lakes was made by 
Professor Fritsch in 1888 in these investigations. In that year a gift 
of a movable building for the station was made to the committee by 
a friend of the enterprise. This building was a wooden structure of 
eighty detachable parts and a total weight of 1,000 kg. It is of 
rectangular form with 12 sq. m, floor space, two windows, and two^ 
work places. The roof is made of ten waterproofed sheets of canvas 
in interlocking frames, and the shies of paneled wooden sections 
dovetailing together and held in place by the timbers of the floor and 
the frame at the eaves. The window shutteis fold down as work 
tables. It can be taken down and reerected in a few hours. This 
station has been moved about to various lakes in Bohemia, to Unter- 
Poc6rnicer and Gatterschlager lakes and is still in use as a portable 
field station investigating the local fauna and flora and the food of 
the carp. 

In 1892 a small permanent building for the station was erected as 
a gift by Baron Dercs4nyi on Unter-Po6ernicer Lake, 15 km. east of 
Prague on two small tributaries of the Moldau. The lake is an arti- 
ficial carp-pond produced by damming the streams. It has an area 
of about 30 acres, is 2 to 3 m. in depth, and lies at an elevation of 
220 m. above the sea. It has high summer temperatures (24® C.) 
and a rich fauna and flora (Fritsch u. Vavra, 1894). 

The station building is a single oiiQ-story stone structure of 18 . 
sq. m. containing the laboratory (12 sq. m.) arid living room (6 sq. m.). 
Descriptions of the simple apparatus and methods used at this station 
will be found in the papers of the director. 

Literature: Fritsch (1889, 1891), Fritsch u. Vavra (1894). 
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^ FRAUENBERa POND CULTURE EXPERIMENT STATION. 

Director, Herr Weniel 86rt«. Teichwirtechaftliche VereuchaaireUU, Freuenbere 
B6hineD, Oeeterrei^. 

This fisheri^ station is located in southern BohemiSi west of Frau- 
enbei^, neAr tl>c railroad station Nakri and the village Diviic. It was 
opened in. 1906 by the generosity of Prince Adolf of Sehwarzenlx;rg, 
with the 'cooperation of the Austrian Fisheries Society, in a region 
where carp culture has been carried on for three hunilred years. In 
1908 a series of twelve experiniental ponds were constructed heit* in 
the center of* a region abounding in natural and artificial carp-ponds 
under culture. In connection with the ex^rimental work Dr. P. 
Kanunerer, of the biological o.\perinient stafionin Vienna, has carried 
on some scientific investigations of the fauna and flora of the ponds 
(190p> and Dr. J. Wittmann, oLthe agricultural e.xperiment station 
■IB "V ienna, has conducted some chemical work upon the composition 
of pond waters, bottom soils,. carp foods, and pond fertilizers, tenddhe 
flesh of the carp. 

^he results of the . scientific investigations carried on here have 
appeared in the “Mitteilungen der Teichwirtschaftlicheli Versuclis- 
anstalt in Frauenberg, Bohmen” (1907 + ). 

Literature: Siista (1906). Kammerer (1906-7, 1907). 

ROYAL HUNOARIAN MARINE BIQLOQICAL STATION. 

Director, Mr. Viktor Gar&dy, Magyar Kir&lyi biologiai AlIom4*<| Fiumo (Croatia). 
Hungary. . 

This station was founded in 1905 by the ministry of commerce os 
• collating and supply station for Hungarian educational institu- 
tions. It has no direct affiliation with educational institutions, hut 
its limited facilities are utilized by Hungarian biologists for purposes 
of investigation. It is located in the Marine Building (Palast der 
Marine Bchdrde) on the water front. It occupies four rooms on tlie 
ground floor, in all about 150 sq. m.» including a preparation ropm 
(2.3 by 10.2 m.) well lighted, with small aquarium, work tables, and 
colloctions; a machine room (2.3 by 2.3 m.) containing the pumping 
plant; a large>eil-lighted aquarium room (5.7 by 10.94 m.) contain- 
ing cenrent ^uaria of three iizes in three aeries, 6, 10, and 15 in num- 
ber, I'espectively . They are glazed bn two sides and are constructed 
somewhat after the Trieste system. The circulating system (after 
•the Rovigno model) is of lead with hard-rubber fittings. Adjacent 
to the aqiiarium room is the laboratory with a single working place. 

Plans are made to double tue space available for the work of the 
station in the near future, 4>roviding for a number of laboratories for 
investigators. The station is provided with ar small steamer, the 
Slotildy with a simp^ outfit of nets and d^'edges for field work. * ^ 
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The investigations carried on at the stations are published ipainly 
in the * Contributions from the Hungarian Zoologi<^*and Botanical. 
Societies (Allattani Kdzlem^nyek and Bo^tauikai Kdzleminyek) of 
Budapest. 

Tlie fauna and flora in the Gulf of Quaemero are proverbially rich 
and the locality is classic as the bunting grovmd of many naturalists, . 
especially prior to the establishment of marine stations elsewhere. 

A brief rteum6 of the striking features of the local fauna will be found 
in the paper of Lajos (1908). ' 

iiterature: Lajos (1908). 

ROYAL HUNGARIAN BIOLOGICAL STATION FOR FISHERIES AND FOR 
PURIFICATION OF SEWAGE. 

(MaK>ar KirAlyl HaleletUni Ss Szennyviztisztito Kiserieti Allomia, Budapest.) 

Director, Dr. M. Korbuly. 

ChemifltB, A. Lindem^yer, J. Halmi, P. de Jekeltalufliy. / ■■ ■ 

Biolof^ists, Dr. R. Mancha, E. Unger. 

('lerk, Count I*. Kdnigeegg. 

The great system of water courses in Hungary has been the basis 
from ancient times of one of the most extensive fresh-water fisheries 
in Europe. The development of engineering works in the interests 
of navigation and flood control commenced in the eighteenth century, 
and the rapid growth in recent years of paper anti l>eet-sugar factories, 
petroleum refineries, and other industrial enteq^rises involving inju- 
rious chemical wastes, together with the uncontrolled discharge of 
municipal sewage in streams, have resulted in greatly diminishing the 
former abundance of fish in Hungarian waters. 

It Was not until the latter part of the nineteenth century that sys- 
tematic efforts at a rational, scientific control of the fisheries was 
made, first, by the investigation of the Royal Hungarian Society of 
Natural Sciences, and later, in 1884, by the establishment by the 
Government of a superintendency of the fisheries and the passes in 
1888 of a fishery law which made possible the legal control of the 
fisheries and permitted their economic development and resulted in 
the formation of many fisheries companies. In 1896 the fisheries 
superintendency was combined with the Royal Hungarian agricul- 
tural department as a special section, to which belonged not only the 
economic but also the scientific control of the fisheries, with Mr. John 
Landgraf, the superintendent since 1S88, at its head. 

In 1906 the fisheries section was divided into two coordinate offices, 

0 ) the superintendency of fisheries noted above, with Mr. N. Repassy, 
engineering councillor, at its head,, haying as its function^he control 
of natural and artificid fisheries, the enforcement of the fisheries law, 
and advisory duties in matters of fish culture; (2) the biological star 
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tion, whose statutes of organization assign to it the foUowing functions 
and duties; 

1. Investigations into the physiology and biology of fresh-water 
fishes and c/awfish, and of organisms, both vegetable and animal, 
which make the natural food of fishes and crawfish. 

2. To study the value of artificial foods used in fish ponds, bv 
methodical experiments. 

3. To determine and to increase the value of fish ponds.^ 

4. Investigations into the poisonous influence of organic and inor- 
ganic substances, dangerous to useful animals living in fresli water. 

5. Xp determine the causes, the measure, and the extent of de- 
struction of fish due to contamination of water. ’ 

B. To study the different methods for purification of sewage and 
sewage disposal, at home and abroad, and to pay attention to the 
results obtained by means of different methods; and to give evidence 
and advice to legal autliorities, companies, and private persons on 
question of this kind. 

. 7. To inquire, also unaxpecte<lly. inUi industrial establishments 

and factories causing pollution of water, in or*leirto ascertain whether 
they have done their duty as to the purification of sewage. 

1 8 . To deal also with diseases of fishes and crawfish wlien the 
malady originates in physical or. cliemical causes and results in 
destruction of the animals in large numbers. 

The evidence and advice given by the station are gratuitous if it 
is possible to give evidence without any special investigation or if 
the question is of public importance. 

Chemical analyse und iiivestigations of a biological character 
generally must b^paid for, and the fees belong to the treasury of tlie 
state. V 

Oiganized in 1906 with- but a single member, *'the director, upt>n its 
staff, the work of the station increased so rapidly in the three years 
• following that three chemists and two biologists are require<l to 
conduct its investigations. 

The budget of the fisheries s^tioh for 1909 was 242., 555 kronen 
($48,SJ1), increased from 77,960 kronen (115,592) in 1899. Of this 
sum the station received 43,440 kfonen, expended for equipment 
(5,000), salaries (18,040), rental (6,000), upkeep (9,000), and travel 
(4,400). 

^ The station is purely one for research .along applied and technical 
lines and is of great importance both to the fisheries and the indus- 
trial 'int*^rests involved and to municipalities and corporations and 
private parties confronted with the problems of sewage disposal and 
toe pr^ ervation of the purity of natural water courses. The lines of 
investigation pursued are well illustrated in the subjoined tabular 
statements: 
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The duration of these experiments was from one to sixteen days. 

A series of annual reports was est ablished in 1909, 

No formal iiisthiction is given in connection with the institution, 
though, as the tables above show, it is much occupied with the dis- 
semination of information and expert advice. No regular provision 
is made for the conduct of research by inde}>endent investigators in 
the lalmratories, but such are welcomed and are admitted on notifi- 
cation to the royal Hungarian minister of agriculture. 

The station is at present housed in reht^ quarters on the fourth 
floor at Ar6na ut 29.. * \ 

The quarters consist of the director’s office, tw’o c^hemical'labora- 
tories, a biological laboratory, balance room, dark room, instrument 
room, distillation room, etc. The chemical laboratories.are equipped 
for quantitative and qualitative analysts of organic and ihorganic 
substances, 'knd the biological laboratory has two large (104 by 64 
cm. afttd 74 cm. high; Pi. XLIXp A) and four small (64 by 44 cm. 
and 46 cm. high) aquaria (PI. L, ,4) for experimental work with 
fishes, and sixteen c;^ndriGal glass aquaria (PI. XLDC, B) for the 
study of polluted waters. 

The aquaria for fishes rest on tables (90 by 130 cm. and 85 cm. 
bigb) with anjgle-iron frames, with cement tops covered with lino- 
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leui^ with marital gutter and trapped waste pipe. The aquaria 
have heavy <Mt-iron frames with plate-glass windov^, metal cover, 
and are supplied with aqueduct wateV under pressure which at the 
same time provides the, necessary aeration. In case of cessation of 
the water supply and decline of the pressure, a spring (PI. L, A)^ • 
fitted upon the water pipe on the widl, is automatically released and 
makes automatically an electric contact which sets in operation an 
> elwtrically driven air pump located on the shelf beneath the aquaria. 
Air is piped from the pump to the different aquaria dependent upon 
the water pressure. Renewal of the pressure automatically breaks 
off the electric contact and stops the pump. 

The aquaria for the study of poUu^ waters have no water circu- 
lation and are aerated by an electrically driven pump. (PI. L, R.) 
They are provided with close-fitting metal covers and with tubulation 
for the admij^idn of the air pipe. 

' The biological laboratory is supplied with two high-^ade Zeiss 
microscopes, and accessories, and is equipped for miCrophotograpliy. 
The station has a library of 560 volumes pertaining to its lines of 
investigation. 
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CHAPTER FII. 

SCAVDDrAVIA. 

Norway with its thousands of miles of seacoast, its^ ^extensive 
maritime trade, its great fisheries, its sheltered fiords; and its enter- 
prising people might well be expected to be the home of biological 
stations. Though there is but a single university in the land there 
are three well equipped marine stations, at Ber^n (1891), Drfibak 
(1894), Md Trondhjem (1900), respectively, and a fisheries bureau 
actively engaged in marine -research. The popular interest in the 
fisheries has played an important part in furnishing a basis for the 
existence of the stations, but the economic factor has had little to do 
with their organization and administration, save at Trondhjem, 
where a plaice and trout hatchery is combined with the sitation. 
The sea-fish hatchery at FlOdevig (1882) has no formal biological 
station attached to it. The central laboratory of the International 
Coninussion for the Investigation of the Sea (1902) was discontinued 
in 1908. . 

The funds for the establishment of the Norwegian stations have 
been derived in the main from the profits of the state liquor business 
or braemlevinssamlag,' supplemented by many minor gifts, from 
savings banks and public-spirited citizens. Their upkeep is drawn, 

• in part, from the same sountes and from the funds of scientific organ- 
izations and the cultus ministerium. 

The Swedish marine biological station interests have,- Irom the 
first, all been concentrated in one station at Kristinebeig (187iT), 
controlled by the Academy of Sciences, supplemented in recent 
years, in hydrographical lines, by Professor Petteraron’s station 
hard by, at EpmS. It was not until 1009 that a forinal fresh-water 
station was opened in Sweden, at Aneboda. 

The location of (Copenhagen upon an island and the easy access 
to Baltic shorn wd waters has made-unnecesaiy any formal inarine 
research statioA in connection with the University of Copenha^h. 
The fisheries interests, however, in 188fil’ open^ a scientific bureau 
with a biological station for fishfiries investigarions connected there- 
^th, now located at Nyborg. A fresh-water station, first- opened 
in 1898 as a summer research station, has become one of-the most 
productive centers of investigations in limnology in Europe, though 
■ ' 
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its inaterial equipment is meager. The largo Danish interests in the 
fisheries, especially about Iceland, led Denmark in 1902 to take a 
prominent part in the work of the International Commission for the 
Investigation of the Sea, and her neutral, territory and central loca- 
tion made Copenhagen the natural choice for the location of the 
central bureau of this international commission. ^ 

BIOLOGICAL STATION AT BEl^QEN. 

Director, Oandidat Bjorn Helland-Han en. 

Collector and preparator, Nila Qlimme. 

' Telegraph address; Biologen, Bergen. 

The biolo^cal staloph at Bergen owes its origin largely to the efforts 
pt Prof. Fr. Nansen and Dr. J. Brunchorst. A legacy of $100 to 
found a marine aquarium, from a physician, W^helm Martens, lecl 
to the establishmenLby Nansen, then director of the Bergen Museum, 
of several small aquaria in the building. The popular interest 
arous^ by these led Professor Mohn at the banquet held at Bergen . 
in honor of the Norwegian North Atlantic Expedition, to urge the 
establishment of an aquarium. Later Doctor Nansen upon his 
return from Naples took up the matter and secured -from *‘Det 
nyttige Selskab" a grant of 1,000 kronen for a zoological station at 
Bei^eh. The agitation for a zoological garden in the new Nygaarcls- 
parken, in 1890, gave ah occasion for Doctor Brunchorst-to continue 
the propaganda for an aquarium, seal park, and biological station, 
a movement which culminated in that year, at the banquet in honor 
of the sixtieth anniversary of Dr. D. C. Danielssen, director of the 
museum, in a subscription of 10,000 kronen for the station. In the 
followmg year the movement at Christiania for the foundation of 
the station at DrObak led the citizens of Bergen to increase their 
gifts for the Bergen station to 24,000 kronen. Grants from societies 
tod institutions increased the amount to 40,000 kronen. The aquaria 
and seal park were formally opened to the public oi\ November 6*, 
1891, and the station was completed at a cost of 52,000 kronen- for 
the whole plant. It was occupied early in the following year with 
Doctor Brun6horst as diiector. He was succeeded in 1901 by Dr. 0. 
Nordgaard, who continued at the post tiD 1906, when it was taken 
by Mr. B. HeUand-Hansen, the present director. . ’ 

Tha staff of the Bergen station consists of the director and tempo- 
raiy ^istants employed fro7n time to time in chemical, hydro- 
graphic^, and Biological work, a. collector and keeper, and a boy. 
,Tbe: podector and preparatqr. Nils Glnfime, has been with the sta- 
rtion since its foundation and vi favorably known to many zoologists 
as the ^ Bianco ,o^ 

The oiganization and adx^istration, as well as the histoiy of the 
station, are closely interwoven .with that of the ^igen Museum. 
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The station as a scientific organization is a quasi brmch of the 
museum, housed m a building built by private subscription on land 
belo^ng to a private park. The title to the buildings resides 
m the museum, but the city of Bergen provides annuaUy for the 
repairs and improvements on the buddings and grounds. The 
director of the station is appointed by the board of directors of the 
muspum wth the approval of the minister of education. This 
(board of directors consists of ten members, two appointed by the 
NorwegiM Government, and the remainder elected by the laree 
inembership of the Bergen Museum Association*. The affairs of 
the station are mimaged solely by the director working in consulta- 
tion with a comrnittoo of three appointed from the directors of the 

organization affords 

abundant wOm for the mitiative of the administration and provides 
for a contmuous poUcy with at the same time responsibility to and 
me'Sre'*^” * suppnor advisory body represented by but few 

follows . endowment. The budget for 1907 wan as 

^ Receipts and expenditures, Bergen biological station, 1907 . 

Income for station purposes: Receipts. 

From the state Kronsn. 

Prom the museum . 6 , 600, 00 

Sale of material aod rent of UbVes! . ' 

Special grant from museum for fiord inveeUgaUons. . !!!!!..'! 1. w 

Total 

..^. 890.94 


^ EXPENDITURES. 

- Salaries 

Upkeep ^ 

Deficit from previous year -■ ^ 

Total .... ' 

7 , 688.04 

Receipts and expenditures /or aguarium and seal park, 

• RECEIPTS. 

Admissions. . . : Kronen. 

Contribution froin Friendly Society .... . . . . . v ^ 

Contribution from museum ^ 


Total. 


3 , SSL 61 
6 , 294.62 
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Upkeep, food, and attendance! , 

Deficit from previous years « IvT U 

' Interest. . * 

Cash ”^i"; «»-79 

■ ■■'■a 166.81 
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The stiticm m lo©aled bn Puddffiord, a amisilll branch of Byfiord, 
a litUe over a mile from the market, and is easily reached from the 
quays by electric tram. It is situated at the edge of Nygaardspark, 
adjacent to the navy-yard, on a small flat just above tide level, and 
is about 70 m.irom the water's edge. Its grounds contain 3,789 sq.m, 
and include, beside the station building, an irregular seal pond and 
a one-story workshop and store building 5.3 by 19.6 m. The Bergen 
station (PI. LI, .d) is a two and one-half story wooden building 12 
hy 30 meters, on foundations 0.5 m. above high water. Its main 
axis runs southeast and northwest. The first floor contains the ves- 
tibule and the public aquarium room (5.5 by 10 m.), pump room, 
and the receiving and sorting room. 

The aquarium room is lighted only through the aquaria, giving a 
grotto effect. The tanks are arranged upon three sides of the room; 
three and five large ones, respectively, npon the sides and four 
smaller ones at the end. Tlie floor and sides of the large aquaria 
are of solid masonry laid up in cement. The tanks are of several 
sizes. The two largest ones are centrally located on either side and 
have a length of 4 and 3.5 m., respectively, and a width of 2.75 m. 

, The lateral ones upon the south are 2.6 T)y 2 m. and the four smaller 
ones upon the south 1.3 by 1.5 m., respectively. The depth of the 
water is 1.1 The fronts are of heavy plate glass 22 mm. thick, 
set in redhead cement in iron frames. The four small aquaria at 
the ends of the room are 90 cm. long by 62 cm. wide by 54 cm. deep. 
They are in iron frames, with wooden base, and glazed on four sides. 
Through the center of the room is a bank of six aquaria, 80 by 62 
by 54 cm., with overhead gas lights. The pump room (2.3 by 5 m ) 
communicates directly with the passageways (3 by 12.4 m.) above 
the tanks. The outer wall of the attendance gaflery is glazed through- 
out with vertically placed semiopaque ribbed glass for lighting the 
aquaria. 

The receiving room (5.4 by 8.64 m.) is provided with Dannevig 
hatchery boxes, wooden fish-tank 1 by 3 hl, and wooden sorting-table 
tank 0.7 by 4.4 m. ' 

The second floor contains all of the laboratories. A chemical 
laboratory (4.2 by 7.4 m.) and a director's office and laboratory 
(4.3^y 7.4 m.), containing two cubicals (2.6 by 3 m.) and a small 
reference library, are in the eastern end of the building and the 
main laboratory (8 by 12.8 m.) in the western end. This laboratory 
contains four cubicals (2 .’5 by 3 m.), a central aquarium rack (1.5 by 
8 m^) with overhead salt and fresk water supply, shelf for glass 
’tod wooden aquaria (PI. LI, B), and lead-lined bwe with sloping 
bolitom and central drain channel. The fresh-water supply has a 
sp^ial filter and constant-pressiue reservoir, Upon the south side of 
room there is a continuous work table with desks for four persons 
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facing the windows. The cubicals are provided with work table 
(0.75 by 3.3), shelving, and desk 0.85 by 1.8. The third floor con- 
tains the keeper's quarters. 

The building is heated and lighted by gas and has fresh and salt 
water supply in the laboratory. There is the usual provision of 
chemicals and glassware, paraffin baths and microtomes for biological 
work, and a snTall amount of physiological apparatus. 

The library of the Beigen Museum (32,000 volumes), not far from 
the station, is available for use at the station. At the museum will 
also be found a very extensive collection of the Norwegian fauna and 
flora. The collection is especially rich in cetaceans, fishes, and 
marine invertebrates generally, and contains many type specimens 
of the latter. 

The museum of the Norw^egian Fisheries and Marine Investigations 
Bureau is also rich in collections of, the marine fauna, especially of 
the food fishes and the pelagic life of Non^^egian seas. ' 

The Bergen station, in conjunction with the fisheries bureau, is very 
w.ell equipped for oceanographic and hydrogniphic investigation. 
It has the instruments of this line of researclrof the International Con>- 
mission for Investigition of the Sea, young-fish trawls, plankton nets, 
Nansen closing nets, Nansen current meters and water, bottles, 
Richter thermometers for deep-sea work, apparatus* for chlorine 
(leterniination, arid Fox gas-analyses apparatus for determination of 
oxygen, nitrogen, and carbon dioxide dissolved in sea water. 

The station has one row boat. Small steamers or other boats can 
readily be hired at Bergen for collecting trips in the fionls or for more 
extensive biological and h}^drQgraphical explorations. 

The water supply for the station and aquaria is drawn from Pud- 
(lifionl, in a cast-iron pipe carried 200 m. to a depth of 9 m. below 
mean tide level, by an iron pump driven by a turbine motor oj 2 
horsepower, connected with the city w^ater supply. It* is in constant 
operation and the water is carried directly to the circulation system 
of galvanized iron and lead pipes wdth outlets of gla^ tubing with 
glass stopcocks. In places the piping is made of galvanized sheet iron. 
A small tank on the third floor provides a reserve supply of water. 
The marine alg® thrive in the Bergen aquaria, po^ibly as a result 
of the absence of copper in the metal of the circulation system. 

The water supply is drawn from the Puddifiord, which receives 
some sewage and industrial wast^, but the contamiination is not 
sufficient to interfere with aquaria in which anemones, holothurians, 
tunicates, and fishes thrive. 

The salinity of the water ranges from 28 to 33 per mille, averaging 
31 (sp. gr. 1.023 to 1.027), and the temperatures range from e maxi- 
mum of 18® C. in summer to a minimum of 4® in winter. 
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The Bei]gen sUUon is primarily and solely a research institution. 
It makes no provision for eiementaiv instruction of teachere or for 
fishermens’ classes. T^e aquarium % extensively utilized by the 
schools of Bei|:en, special reduced rates of admission being made for 
classes accompanied by teachers. It has no official connection with 
fisheries, either scientific or practical. It is resorted to by investiga- 
tors for purposes of res^reh. Practically all of the biolc^i 's of 
Norway have carried on investigations here and the station is widely 
Imown and utilized by continental and, occasionally, by British 
investigators. The combination of an outing in Norwegian firrffJs 
and mountains with, the opportunity to utilize the unique facilities 
which the station offers for biological and hydrographical investiga- 
, tions, yearly brings many universit}' prufesst^rs and instructors aqd 
advanced students to the Bergen station. 

Although primarily and solely dn institution of research, the sta- 
tion through its connMtion^ith the museum has become anVtive 
agency indirectly in instruction in advancerl marine biology and 
Oceanography. ^Since 1903 summer courses have been given at the 
Bergen Museum', and under its patronage. The instruction is given 
largely by members of the staff of the station, the museum' and the 
Norwegian fisheries bureau, and use is made of the equipment of the 
sUtion and the results of its work, w’hile some of the laboratory 
exercises are also held at the station. . These course,s are attended 
by fiftMn to thirty investigators each year. The following was the 
programme of the courses for 1908: 

“Course of instruction on ocean research of the Bergen Museuru 
from the 10th of August to the 15th of October, 1908. 

The courses will consist partly of lectures and practical instruction 
and dernonstration m laboratory work, partly in excursiort.s for studios 
of the invertebrata faima. The course will be conducted Jiccording 
to the following plan: , 

“I. Dr. A. Appelldf: (1 ) System'atic examination of representative 
forms of the invertebrate animals in the fiords, the North Sea, and 
the Norwegian Sea. Demonstration of the most important species, 
and guidance to their determination. (2) A review of the distribu- 
tion, of the bottom ffiuna in the same districts, and its dependence 
upon the configuration of the bottom ahd upon hydrographical 
conditions. (3) Excursions in the adjacent fiords, for the purpose . 
of studying the invertebrate fauna. Opportunities will also be given 
for morphological study (dissections, etc.) of variods types of inver'- 
tebrates. . 

U. Dr. D. Damas: (1). Animal plankton: Systematic examini^ 
tion ; special attention paid to fish eggs and young fish. (2) Ordinary 
- . plankton biology. 
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B. Holland -naiisen: Lectures combined with laboratoiy 
practice, on the main features of the oceanography of the North 
European waters (methods and results) . 

**IV. E. J^rgemen: The phyto-plankton gif the North-Atlantic 
(Diatoms and Peridines?), with demonstrations of. all the important 
plankton species. Also other groups of planktoh-pnHists will be 
dealt with, if desired. 

“V. l>ocent (', F, Kolderup: (1 ) The bottom deposits of the ocean. 
(2) Glacial and post-glacial deposits in Noi^ay (especially with 
regard to the mollusc-fauna). 

“The lectures are arranged so that it is possible for all the students, 
if they so wLsh, to attend them all. Besides, special courses will be 
held for 8j>ecialLsts in hydrography and plankton, combined wdth scien- 
tific researches in laboratory and on excursions. The, lectures will 
bo given in Oermaii; but outside the lectures the teachers also make 
use of English and French. Those who take part in the biological 
courses must bring their t>wn microscopes, dissecting stands, and 
instruments. * * 

“Each student is charged a fee' t»f 150 kronen, Norwegian money 
(about £8). All wishing to attend the course:^ should apply to the 
oceanographical institute of the Bergen .Museum before the 1st of 
July. Information as to lodging, et<\, will be given if desired.’* 

Although the station is quite independent, as an institution, of the 
fisheries bureau, it has been nevertheless closely associated with its 
work, aince the hydrographical and plankton work of the bureau has 
been carried on in its laboratory and members of its staff are also 
upon tlu^t of the fisherias bureau. Some of the recent investigations 
of the director of the station have been concerned with the physicdal 
conditions alTecting oyster culture in Norwegian waters. 

(Qualified investigators are admitted to the pri^ilegas of the station 
upon application to the director. A fee of 40 kronen per month is 
charge(l for an investigators table. This fee covers the cost of all 
ordinary supplies, but expensive chemicals, collections involving 
much time, or of large extent are to be paid for at cost. Each person 
is expected to provide his own microscope and accessories. The 
station undertakes to provide materials for investigation prepared to 
order at cost of preparation. Herr Glimme’s. success in this work 
is favorably known to many European investigators. No list of bio- 
logical supplies \is issued. Collections may be made, at the station 
for museum or dass use under the supervision of the director. 

The Bergen statiqn occupies a wholly unique position among marine 
laboratories in the character of the environinent. Situated upon a 
sheltered fiord, 18 miles from the opexi sea, it offers an extreme rwge 
of physical conditions for exploration by the hydrographer and biolo- 
gist... Dfepths of 100 fathoms are f/und within a mile of the statioii, 
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400 fathoms in OsterBord and 700 fathoms in So^^efiord. The sur- 
feco strata of the fiord waters become more and more mingled with 
fresh water toward the head of the fiord. Submarine barriers sepa- 
rate the fiords into many basins, whose deeper waters show var>'in^ 
degree^ of isolation from each other and from the tidal waters of Atlan- 
tic origin, even to the extreme of stagnation. Extremes of tempera- 
ture in midsummer range from 3® C. in lower levels to 35® C. in small 
inclosed basins. The narrow fiords exhibit splendid examples of 
stratification of water, afford magnificent opportunities for the study 
of currents, temperatures, and salinitie.M in relation U» the physical 
problems of oceanography and to the plankton, abyssal, and litoral 
faunas, and to the practical problems of the fisheries. 

' Tlie sheltere<l fiords afford ideal coiuiitions for the pn)sec\ition of 
hydro^phical and <Fcological work witli a niaxiinuin of diversifica- 
tion and opportunity and a minimum of marine haiumi, cost and 
expenditure of time. 

The life found in the fiorda is as varied as the physical conditions. 
The tidal amplitude averages 88 c m., ha.s a mean maximum at spring ^ 
of 119 cm. and at neap of 56 cm. The maximum spring tide is 161 
cm. There are in plac^ a Fucus and a laminaria xone. but the shorerf 
of the fiords are generally steep and the area exp4)se<i at low tide 
limited and ti<Ie p<K)ls relativjply rare. Umiteil areas of sand, gravel, 
and mud flats are available m the Lungogaar<lsvan<l adjacent to the 
station. The great variety of temperatures and salinity and the con- ^ 
siderable range in depth of ‘the fiords afford a great diversity of lx)i- 
tom aiid littoral fauna. The rock.s at tide levels are covered with a 
dense growth of small }fy(ilus ami of Ftirwa, and at cfeeper levels 
mollu^ks, crustaceans, ecliinoderins, especially holothurian.s, abound. 
Among the rare animals known to occur in the Bergen fauna are 
Ampkiorus, Afj/xine, and Rhabdo pleura. 

The plankton is abundant and varied, Atlantic «»rganisms being 
abundant even to the Heads of most t»f the fiords in certain levels.- 


Bergen is one of great fish inarkets.of the world, and a visit to 
the quay on Saturday morning is quite interesting to the biologist. 
The common food fish are kept alive in tanks of sea water. Many 
fishing boats hail from Bergen and atijacent fiords and a<ld consider- 
ably to the range of material available fur investigation at. the Bergen 
station. 

A preliminary list of thei fauna was published by Doctor Bninchorst 
(1891), and. later the investigatioi^ of Nordgaard (1897, 1898, 1899) 
contain a discussion of the fauna and the physical conditions about 
Bergen. The more recent inyestigations of the Norwegian fisheries 
buTBau, '^Norwegian Fisheries and Marine Investigations'* (1900)., 
under the editorship of Doctor Hjort, and also those appearing in the 
publications of the International Commission for the Investigation 
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of the Sea, have added g^tly to the deUiled knowledge of the life 
and physical conditions in Norwegian waters, especially of the fiahea 
anti tlio plankton. A series of detailed 8}*st6aiatic monographs of 
the **Meeresfauna von Bergen” under the editorship of Doctor 
.Vpj>ell6f is in pn>cess of publication by the Bergen Museum. Three 
nunibew of this series have thus far^ appeared, tlealing with the 
Bn’oatoa, Decapods, Hydroida, holosome ascidians, and calcareous 
sponges. They form a very useful manual for the biologist wishing 
infttrmktipn regarding the local fauna represented in these groups. 
In connection with the summer courses in ot'eanography the museum 
has issued a series of Bestimmungstabellen of the local fauna for 
rla.ssuse, which afford a fair conspectus of iu mt»re abundantly repre- 
sented species. 

The Bergen station publi.shes ho series of its own, the work done at 
tlie station appearing in tlie publications of the Bergen Museum, itx 
its various monograplis, its Aarbog and Aarsberetning. and elsewhere 
in Norwegian aii<l continental biological journals. 

The present lines of investigation by the staff of the station include 
an examination of the oyster grounds and a detailed scientific sur 
vey of st^veral adjacent fiorcls, fn>m the geological and hydrt>graphical 
standpoints, a detennination of envimnmenlal factors, sircii as 'tem- 
peratunw, currents, circulation, salinities, dissolved gases, bottom 
deposits, and plankton, with reference ultimately to a complete bio- 
logical survey of a typical fiord. 

Bergen is quite a tourist center, and American investigators will 
find Norwegian pensions conveniently located with reference to the 
station at moderate charges. 

The Bergen station offers pecul|ar attractions not only to thi6 stu- 
dent oT biological problems whiehvdeal with the classification, mor- 
phology, or (fevelopment of northern forms, but especially to those 
interested in t^e recent development of oncological investigations 
which seek to correlate the life of the sea with the factors of the marine 
environment. In hydrographical lines and in its facilities for the 
attack upon many of the profounder problems of oceanography and 
in the relation of these problems to t*lio prartical work of commercial 
fisheries, its position is unique among the stations of Europe. It is 
to be hoped that this station, in conjunction with the great Bergen 
Museum, may ultimately become a grbat oceanographical university 
befitting the hardy race of seamen from which it has sprung. 

Literature; Bninchorst (1891, 1893, 1900), Dean (1894), Sand . 
(1897), Nordgaani (1897, 1898, 1899). 
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tRONOlilM BIOLOqiCAL STATION, HABOADALEN, NEAR 
TRONDHJEM. 

Ditector, Dr. 0. Nordg^, Trondbj«m Muaeum, Troqdhjem, N«w«y. 

Coincidently with the agitation at Bergen and Christiania for the 
wtoblishment of biological stations in these localities there arose also 
in the Tirondhjeni-Ronisd^ district a demand for a similar institu" 
tion in the more northern waters. At a'^heries convention at Chris- 
tiansund in February , 1891, a resolutioAHras' passed uiging the estab- 
lishment of a station. From the first there was an insistent demand 
for the practical application of the institution to the problems of the 
fisheries, which aftw years of discussion finally resulted, in face of 
s^ng opposition, in the combination of plaice and trout hatcheries 
with the station. An executive committee of business and profes- 
sional men appomted in September, 1891, after many conferences, 
finaUy purchased the estate of Haegadalen, on the west coast of the 
harbor, 3 kilometers from the market place in the city. This location 
afforded a fresh-water stream for the trout hatchery and a site for 
^ tl® station sufficiently reniote from contaminating sewage and indus- 
trial plants. The slow accumulation of funds and above all the 
differences of opinion as to the purposes and functions of the station, 
especially in regard to the public aquarium and the extent of the 
-hatchery, delayed its realization for nearly ten years. Building was 
l^^y commenced in the summer of 1899 and the completed buildings 
^S^eformallyopened July 3, 1900. The total cost of the plant, includ- 
ing i^e property purchased for the site, was about 80,000 kronen. 
Of this, 71,150 kronen came from the annual su^luses of the Braende^ 
vinssamlag of the communes of Trondhjem and adjacent districts, 
and the remainder from public-spirited citizens, many of whom had 
also contributed generously in tune and service to the enterprise. 

The heavy expenditures for site, for the dams in fresh-water stream, 
and for blasting hatehing basins in the solid granite consumed a 
relatively lat^ amount of the funds> with the result that the actual 
station building and equipment are not so extensive as those at Ber- 
ger and Drdbak, where the available funds were riot so great. 

The first director, . Cand. phil. Knut J)ahl, was chosen by a com- ^ 
mttee composed of representatives of the Academy of Sciences, the 
Fish^es Society, municipal authorities, and the business intcrests- 

He was fpfiowed in 1903 by Dr, Gustav Swenander, who was succeeded 

• ■ V* 4*wotor, Dr. Q. Ifbrdgaard, formerly director . 

;The d^tOT haa ponirbl of all station matters 
Oh the j^grera and nee<k of the institution , 
:;to the station commit^, consisting of representatives, of the pro- 
^ial govopnin^t, Ito musetun, the Fisheries Society, ah^ 

electw by the city authorities. , This committee nominates the f 
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The staff of the Trondb jem station consists of the directorj enginseri 
and keeper. ^The director is also curator of the zoolopcal museum of 
the Kgl. Nolpke Vidctaskabers Selskab id Trondhjem. There is no 
resident naturalist. 

The income of the station is 6,300 kronen per annum,- derived as 
follows: Krontt 

Kultus miniaterium 3 300 

Fisheriea bureau.. * i*oqq 

Braendeviniwamlag ...^ . l]ooO 

Trondhjem Museum for fiord ;inveetigation ^ ooo 

The expenditures are 800 kronen per annum for salary and 5 500 
kronen for labor and upkeep. The aquarium is open to the public 
and a nominal fee of 20 and 10 ore is chai^ged for admission, but only 
a small sum is realized from this source. 

The Trondhjem station is not affiliated with any educational insti- 
tution and gives no instruction to teachers, students, or fishermen. 

. Its laboratories and aquaria are used solely in researoh and in the 
practical work of the fisheries; principally in the hatching of plaice 
and trout. • . 

Properly qualified investigators are admitted to the privileges of 
the statidn, in so far as the limited room will permit, on application to 
the director. Investigators should as far as possible bring their 
research ^uipment with them, espeicially a microscope, as the station 
is not able to offer, as yet, fully equipped research tables. No fees 
have been charged in the pa^t. The station js open throughout the 
summer months. Biological material is supplied to universities and 
investigators by arrangement in advance with the director. ' 

The lines of investigation at present followed at the station con- 
sist of faunal and oecological studies of the life in the fiord, espe- 
cially of the bryowans and mollusks with special reference to the 
conditions under which they are found. In conjunction with this the 
fomil deposits in the maigins of^the fiord have , been investigated 
with reference to change in sea levels. The station has no spe^ 
publication of itso&wn, the investigations carried on here iqipeariiig 
in various journals, principally in the “Skrifter,” of the academy at 
Trondhjem. ' 

The grounds j}f the Trondhjem station consist of a property of 
136;419 sq. m. on the precipitous ridge west of the harbor^ with a 
narrow shelf at the base where the buildings jBnd a fobifibM. The 
holding contmns a small stream on which an five 4ams sod .small 
Mservoirs which, afferd the water supply for the sUtibh and trout . 
hatohety. The station is reached by a public rbad iiom^ ^e' cit^^ 
running aloit the railway: A motor boat calling at the idand of 
^unkhojmen also makes occasional trips to the.station; The build- 
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rocl^ ridge About 2 m. Above the level of ineau high tide. The main 
building ie A wooden etcucture of three storieB. Its long axis rune 
^>prDxiinAtely north and , south, with the front to the east. The 
buUding consists of a main part (23.4 by 6 m.) with an extonsicm to 
the east (8 by 9.1 m.). '^e northern part of the main building 
(6 by 1 1 m.) contains the plaice hatchery with loft for nets and tackle. 
In this room are twdve Dannevig hatching boxes with an agitator 
run by a water wheel which is interposed between the reservoir and 
the hatching circulation. The remainder of the ground floor con- 
tains the vestibule. (4 by 6 m.) with central fresh-water aquarium (1 
by 2 and 0.85 m. in he^ht), a sorting room (4 by 3.5 m.), and the 
Jresb-water fish hatchery (4 by 6 m.) containing two cement aquaria 
(2.4 long by 0.54 deep by 0.65 m. width) with filtering apparatus and 
hatching boxes for hatching salmon trout. The fioor throughout, 
the lower story is of cement. The eastern extension of the building 
and the'cdment vestibule are divided into two instead of three stories 
and contain on the' ground floor the aquarium, room with central 
public hall (4 by 6 m.) with illumination only through the peripher- 
ally arranged aquaria. These are ten in number and of various 
dimensions, the largest being 2 by 2.7 m., and the smallest 1.22 by 
0.2m. The depth of the aquaria is '1.1 m. 

The aquaria lie in a peripheral corridor 2.5 m. wide, lighted abund- 
antly by vertical windows draped to moderate the light as needed. 

The second floor of the main building contains the director’s pri- 
vate laboratory (4 by 5.2 m.) and a small room (3.5 by 4.1 m.) used . 
as reagent room and beeper’s laboratory. Over the aquarium room' 
is the main laboratory (6 by 9 m.) with wall table on throe sides with 
accommodations for seven to ten workers and a central aquarium rack 
(7.4 by 3) with overhead salt and fresh water Supply and lead-covered 
table base. 

The other rooms upon the third floor are a central reading room 
(4.1 by 6.5 m.), a storeroom (4.1 by 5.6 m.), and a room used for 
Uving quarters (2.3 by 4.22). 

.. In a^ition to the laboratory hatchery building proper there are , 
several oUier buildings, a machine shop, and pump house (5 by 7.7 m.), 
and a plaice spawning house (7.75 by 14 m.) containing a basin exca- 
vated in the rock (5 by 10 m. and 3 m. deep). A larger basin has 
been blasted in the granite for a plaice pool, but leakage has thus far 
pr^en^ its use. There are two houses for the families of the keeper 
’ ,/^d';engmeer.'.;'' ■ ' . ; • 

through a sea pipe of 

' j^ch w^ long, with intake at a 

ddplh of 5<6 m. l%e rtibbdr surface has dhe adyant^^^ being 
• dogged by the attachment of Myiiku. A 3-hors^ower ^rol motor 
abd'A California pump, with a cwpamty .of 17,0001^ . 
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used for pumping the water to the masoniy reservoir (6.2 by &2 by 
1.5 m.) >rith a capacity of 26,000 liters, at an elevation of 7 m. above 
mean high tide. , 

The pipe line from the pump to the reservoir is of g&lvanused iron. 

The distributing system for the salt water is entirely of lead piping 
with cocks of a composition of lead and' tin (one part lead to two of 
tin). The cocks and valves are of the saihe caliber as the pipe, to 
permit cleaning out of the MytUu9 which accumulate^ therein after 
the breeding se^n. The water is delivered to the aquaria through 
glass aerating air pumps and to the aquaiia racks in the main labo- 
ratory through small glass cocks. The surface waters of Trondhjem 
fiord are usually below the normal, salinity of sea water, but the sup- 
ply for the station is drawn from a depth which insures approxunajely 
normal salinity. 

The station is supplied throughout with both fresh and salt water, 
but has no connections with gas or electric plants, and only the 
smaller rooms have heating facilities. The equipment in glassware 
- and chemicals is limited to the supplies necessary for the simpler lines 
of zoological work. The marine equipnient is extensive and excel- 
' lent. The museum and station have a motor boat, the Bios, 30 feet 
in lei^th and 6 feet beam, with a 4-horsepower petrol motor. The 
boat is rigged with a winch connected with the motor and carrying 
800 meters of dredging cable. A sail boat and several rowboats alro 
belong to' the station. The equipment of netSi seines, trawlsy fish 
traps and dredges is ample. The station is not equipped for hydro- 
graphic work beyond some deep-sea thermometers and a water bottle 
of the Pettersson-Nansen type. No library or museum is maintained 
at the station, but tbe extensive libraiy (70,000 volumes) of the Kgl. 
Videnskabers Selskab and rich oollections of northern invertebrates 
and vertebrates in the zoological mui^eum are accessible to the inves- 
tigator desiring to work at the statiqn. 

The Trondhjem station enjoys the. unique distinction of being the 
most northern of all biological stations open throughout the year. 

Located (63® 30' N.) within 3 degrees of the Arctic Qrcle aniin the ' 
latitude of Iceland it nevertheless enjoys a relatively mild climate 
even in winter. ''In summer the climate is like that of the south of 
Eiigland and its winter climate like that of Dresden.*' The fiord 
j never freezes. The climatic conditions are thus exceedingly favorable 
for so high a latitude. 


'tv 


, The fsunft of (his fiord hss he^ investigated, among ^otiMrsy by 
Storm ( 1001 ) and Noiman (1895), whose papers give ihe zopet 66mC 
prehensive sfimmary of the biplogioiii material available in 
waters. The extensive monograph by Nordgaard and J6rgenaon 
dealing with the bottom life and the plankton of (ha Norwa- 
: ^ B^c^bl^ as, a gnidev te, the eontenta. of ;ih^ 
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station and the city is an extensive ^area of relatively . 
shaibw.*^thr less than 60 m. in depth, but the grater part of the 
adjacent fiord is of considerable depth, exceeding 200 m., while at 17 
km> from the station a maximum depth of 550 m. is found. Trondh- 
jem fiord has long been not^ for the abimdi^ce aild richness of its 
^ *'*' fauna an4 flora. It Is, inde^, reputed to be the richest fiord on the 
Norwegian coast. The great extent of the shore line, the consider- 
able range in depths, and the laige quantity of plankton produced in 
' the coastal waters in this latitude all combine to add to the*abundance 
and diversity of the life in the waters of this sheltered fiord. As else- 
where in the fiords, the shores are steep, with narrow belts of Mytilu$ 
and Fiicus adhering* to the rocky walls and Laminaria rising from 
the deeper submerged rocks. The bottom is generally of fine sand 
and mud; In the straits of the fiord, wherejarge quantities of plank- 
ton-rich water are carried past daily by the tidal curr^ts, an exceed- 
ingly iich fauna is found upon the sides and bottom. The tidal 
amplitude at Spring is 1 meter. On these steep slopra or the adja- 
cent bottom are found great masses of sponges, gprgonians (Paro- 
gargiAf Pnmnoa,' ifuricasa), corals (l^plu>helia, Amphdia)t basket 
stars (Aairophyton)^ crinoids *{Aniedon^ Rhizocrinus)^ brachiopods 
(Terebraiula)f together with many crustaceans, mollusks, hy droids, 
and . actinians. Practically all of the hydroids and echinoderms 
known in Norwegian waters are found in Trohdhjem fiord. Doctor 
Norman (1893-1895) reports 189 species of Amphipods from this ter- 
ritory, while but 143 were reported at that time from the Mediterra- 
nean Sea. Practically all of* the fauna of southern Norway reaches 
. the Trondbjem fiord, sindHo this fauna are added many boreal forms 
and not a few representatives from the arctic regions. The high lati- 
tude, quiet waters of the fiord, and the rich fauna make the Tirondh- 
jem s^tipn one. of exceptional value to the investigator of the life in 
northern seas. 

Litierature: Anon (1901), Norman (1893-1895), Storm (1901.) 


BIOLOGICAL STATION OP THB UNIVERSITY OP CHRISTIANIA, 
DROBAK^ NORWAY. 


Diractor, Prof. K. E.^hreiner, M. D. Addrea: Anatomiake Inatitut, Univeiiitet, 
Chiiatiania, Norway. July and Auguat, DrObidc, “Norway. Telegraph addreea; 
iBlologen,' DrObak. 
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The biological station of the Univeraitj of Christiania is beautifully 
i^ftted .on..a '.rocky .ptomontbry projectile into . Christiania fiord at 
Brfibak, 28 ihiles south of Norway’s. capital.' It lira up6n t^ eastern 
shore a {ioint where the fiord is relatiydy narrow and commands a 
fine>yiew in all directions. ^ 

The station owra its origin to the persistent efforts of a group of 
;isdfmtifio>i)(^ . uniyeieity. In', 1.820 .PFpfi'Fiidthjpf .NanseB,^- 
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wa 9 called to the university from the Bergen Museum, and in October 
of that year Prof. Q. A,Quldbei*, with Profs. R. CoUett, F. Nansen, ' 
G. 0. Sara, S. Torup, and N. Wills, constituted themselves a committee 
to develop a . biological station near Christiania, and proceeded by a 
series of public lectures on 'biological subjects to arouse popul^ 
interest in the project. Subscription lists were opened and a canvass 
was made for funds. Plans were ihade for a building and a site 
accepted at Drdbak in 1892. Construction was begun in 1894, and 
the building WSs formally opened for scientific work June 23, 1894. 

. The cost of the building was 23,000 kronen, of,. which 18,000 were 
given by the Christiania ** Braendevinssamlag'* and the remainder 
by citizens of Drdbak and Christiania. A subsequent grant from 
the state of several thousand kronen was made for equipping the 
station, wd in recent years 5,000 kronen have been expended in build- ' 
ing a masonry shelter harbor for the beats of the station. 

The station at .the time of its construction was taken over by the 
Kultus Ministerium of the state and supported by an annual grant of 
2,000 kronen, being administered by a committee of three^ from the 
faculty of the university, namely. Profs. Guldberg, Torup, and Wille. 
This arrangement continued until 1897, when Dr. Johan Hjort was 
appointed director. He was succeeded in 1900 by Prof. N. Wille, 
who held the position till 1902, when the station passed into the direct 
control of ^the ’University of Christiania. Its administration is at 
present primarily in the hands of a committee of three of the faculty. 
Profs. Nansen, Sars, and Torup. The director is nominated by 4his 
committee and appointed by the university. The present director, 
Prof. K. E. Schreiner, was appointed January 1, 1902. The entire 
management of the station is in the diiector’s hands. The budget 
for the station is approved by the university committee, and an 
annual allotment of 2,500 kronen is appropriated for its upkeep, for 
repairs, laboratory supplies, publications, and labor. The salary of 
the director, 800 kronen, is paid in addition by the university. The 
station has no resident' naturalist and no permanent employee^ 

The station stands in ample grounds (3,000 sq. m.) and js a three- 
<»tory building 2(.5 m. above water level, 8 by 15 m., with its main 
axis east and west. Its first floor is of masomy and contains the 
main entrance and a workshop and tackle room (5 by ^8 ni.) and a 
receiving and sortmg room (5 by 8 m.), formerly the public aquarium 
room. The second and third floors are of wood and contain^ respec- 
tively , the main Jahoratories and the library imd students’ quarters. 

The second floor contains a centrally: locate spiral stai^ay, a 
main laborato^* (5 by 8 m.) id the east with places for six students, 
Snd a central aquarium rack for small aquaria; a small jaboratoiy to 
the north (3.5 by 4 m.) with places for two investigators and adjacent 

a physiql^c^ 
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5 m:) and a direbtor's o&ce and laboratoiy (3.5 by 5 m.) to the west, 
and a drawing and reading room (3.5 by 4 m.) to the soutk The third 
floor has a library (5 by 8 m.), a room (3.5 by 4 m.) with dark room 
for biological inyestigations with light, and three rooms for student 
quartern. The station is heated with coal stoves. • 

The salt-water sup^dy is stored in a small steel tank^[capac^ 
4.3 cu. nh) in the tower and is carried by galvanized piping 
brass cocks to the work tables and aquarium racks. The piibGI 
aquaria ia the basement were, removed because of the expense of 
maintenance and the interference with the work of the- station 
caused by the admission*of visitors. A separate building for aquaria 
is planned for future construction. The water is drawn from a 
depth of 10 fathoms below the surface, where a nearly constant 
saimity (30 per 'mille) is obtainable. The sea pipe is of 2-inch 
galvanized iron. 

The water is at present pumped with a brass hand pump, a Qerman 
petrol motor having been discarded as inefficient! . 

The Drdbak station is equipped with the usual reagents for morpho- 
logical work, has also paraffin oven end microtome and a small 
equipment for work in physiological chemistry. Its library consists 
of about 1,000 volumes and pamphlets mostly relating to bibli- 
ography, to the local fauna, or to the work of Scandinavian biologists. 
The rapid commuhication with Christiania places the great resources 
of the libraiy of' the university and the Christiania Academy of 
Sciences at the disposal of the investigator at Drdbak, so that the 
greater p%rt of scientific literature is within easy reach of the station. 

The field eqiiipment of the station consists of a saUboat.and several 
rowboats, and an ample Aipply of dredges, tow nets, an otter trawl, 

' a young fish net, long lines for fishing, fish and lobster traps, etc. 
The station possesses a sounding machine and deep-sea thermometers 
for oceano^aphic work. 

The stmon is regularly open during the summer months. 
High-echool teachers are admitted to the classes when there is 
opportunity, and qualified foreign investigators are welcome to the 
use of such facilities at the station hs may at the time be available 
on application to the director. The station will be opened at bther 
seasons by special arrangement. No fees are charged. No biological 
supplies are regularly furnished or sold by the station and no museum 
of the local fauna is maintained. • The station has fish hatchery 
and is iu>t in any way directly related to the fisheries^industiies. 

The station is Wld piimarily jfor summer* instruction of univei^ 
sity students and ^or the inyestigations of the biological staff of 
the .^versity^^ room is qmte limited, only $ight tables being 
avaOable. . Sununer instruction in marine biology is given by the 
^ qniyersity students* The 
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station is also used for excursions of university classes from Chris- 
tiania and at times during university vacations' but is usually closed ' 
at other seasons. 

Since 1897 the investigations carried on at the DrCbak station 
and published in various Norwegian and continental journals have 
• bwn assembled in. a series of reprints entitled “Meddelelser fra den 
f biologiske Stattion ved DrObak,” No> 14 appearing in 1908. 

The DrAbak station is admirably located for biological work. 

The Danish natipnlist, O. F. MOller, was oiie of the first to discover 
its rich fauna. The great work of Michael Sars, “Fauna llttoralis 
'norvegiae," will give the visiting naturalist some idea of the avail- 
able fauna, and the later exhaustive treatise on “The Crustacea of 
^ Norway,” by Q. 0. Sars, gives a very complete catalogue of the 
faOna in this group. A complete biological survey of Sandspollen, a 
small arm of the fiord near the laboratory^as made by Kiaer (1904) 
and contains a list of the fauna accessible in that territory. 

A series of reports upon the Chlorophycen of Drdbak have been 
published by Professor Wille (1901), and Professor Gran (1897) has 
given an account of seaweed flora of Christiania fiord. 

The Drdbak station lies in the inner third of Christiania fiord about 
60 miles from its mouth. The fiord is only 1 to 1.5 kilometers in 
width near the station, a configuration which gives greater rapidity to 
the tidal currents and conduces to an abundant littoral and bottom' 
fauna. The shores of the fiord are steep and shelve abruptly to 
deep water. The tidal amplitude at spring is only 50 cm. and there ’ 
we few tide pools. Fueus and Laminana zones are present, but 
are generally narrow. - The bottom of \he fiord is very insular in 
configuration. Depths of over 200 meters are to be found at a dis- 
tance of 2 kilometers from the station, and this deeper water extends • 
southward for a considerable distance to the submarine barrier at 
the mouth of the fiord. Rock, gravel, sand and mud bottoms are 
all imoessible near the station, and several rocky banks, at the depths 
of 5 to 10 meters afford rich and easily worked dredging grounds. 

At the head of wveral arms of the fiord in Sandspollen are small 
|‘ areas of sar.,! .ind mud flats rich in worms and lan^ellibranch mol- 
I lusks.. 

The Myi^ua zone is less densely inhabited than at Bergen. The 
I dredge brings up an abundant bottom fauna, of wr.hinnHnrmg 
Agteriaa, Spatafiyua, Eich^tu, Sironyylocentrotus, holothurians, and 
, A7»todo», v^ many hydroids, biyoz6a, 4^timans, sponges, a^^ mol- “ 
lusks. Spifu^ an^.OMmera are taken bn long lines in the fiord. 

The surface ^ankton u abundant and the deieper planlrtiwi rich in 

organisms characteristic of deepwater. .Ra$«f(a,£rb6nia, Tomopteria, 
KpTiyea, Aw^, Cyaaua, many hydromedusn and ctenophoiea, 
■■-othM'.CppepWa .;are.^.bBea^^:ablmdant..'' /-diatoni’ 
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flora is a rich one and haa been thorough^ inveetigated by Profes- 
sor Oran. 

IMbak is a fishing village of some importance, and the equipment 
of the local fishermen and their knowledge of the fiord add mat^ 
rially to the biological resources of the station. 

The salinity of the surface water is subject to considerable varia- 
tion, ranging from 20 to 30 per mille, but the deeper Waters are 
fairly constant. The temperature of surface waters ranges from about 
15® C. in June, 17-20® in July, and 18 to 16® in August to 4® in 
winter. The water at DrObak is relatively free from bacterial con- 
tamination. Its cohsiderabie distance from Christiania, the absence 
of a sewage system in that city, and the absence of industri&l devel- 
opment ip its vicinity insure to this station a high degree of purity 
in the sea water of the fio^ in its vicimty. 

PrCbak is readily reached from Christiania by numerous steamers, 
which ply at all hours between the two ports. It is a popular waters 
ing place much resorted to during the sumnier months. Good ac- 
commodations at veiy moderate charges can usually be secured in 
the village near the station. 

Literature: Guldberg (1894), Dean (1894), Sand (1897). . 


flOdeviq hatchery. 


Diiector, Gapt. G. M. Dannevig, FlCdevigena Udklaekningsanstalt, FlCdevig pr. 
Aiendal, Norway. 

In 1882 the ^pular demand for active measures for the preser- 
vation of the &heries led the local fisheries society at Arendal to 
undertake the establishment of a fish cultural institution bn the 
southern coast of Norway. Accordingly appeals were made to the 
national fisheries society, and their aid, together with that of the 
local savings bank, the Braendevinssamlag, and many private donors, 
made possible the erection of a substantial plant at Flddevig under 
the, direction of Capt. O. M. Dannevig. The aid of the State was 
also secured for the upkeep, of the work, but private funds to the 
extent of over 20 per cent (50,035 kronen) of total expenditure 
(2^,338 kronen) has been given during the past twenty-five years. 
Tfi^total output of the plant has been '<3,351,000,000 young fish, 
prinmpally .cod. Captain Dannevig has remained at the head of the 
institution throughout its existence. 

This institution is notable for the work of its founder in' develops 
ing imd perfecting the widely ^ used Dannevig iiatching boxes and 
for his active propaganda in favor of the commerciar value of sear 
fiish hatching. Experiments to prove the validity of this conclusion 
lutve beeh carried on by Captain Dannevig (1908; see also Hjort, 
1908 , lfip8a),;in Norwegiim fiords with seemingly favorable results. 
bonclusions’Lof the extensive and 
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work” (see Hjort, 1908) are, however, adverse to the value of sea-fish 
hatching. 

The Daone^ hatching tanks are widely used throughout Europe 
and are especially valuable in my opinion as culture tanks for many 
marine mvertebrates and might well constitute a part of the equip- 
ment of every biological station. Captain Dannevig has recently 
published (1910) a detailed account, of this apparatus; and modi- 
fications desired to use the circulating water as power for the 
agitator, devised by Scott and Johnstone, of the Liverpool Fisheries 
Laboratoiy, have recently been described by Herdman (1008) and 
are figured elsewhere (figs. 22-28). 

The pliant at Flddevig consists of a two-stoiy wooden building (30 
by 40 feet), with first floor given over to the hatchery, containing a 
laige number of Dannevig tanks operated by water power. There 
is also a central aquarium (3 by 4 by 2 feet) on cement base. The 
upper floor provides for ah office and small laboratory an^ a large 
store room. The engme and pump are lodged in an adjahent ma- 
chine house. The station also has two salt-water basins, a receiving 
basin (6 by 19 m. and 3 m. in depth), and a rearing basin (22 by 34 m. 
and 5 m. in greatest depth), with provisions for preventing extreme 
changes in salinity. 

The Flddevig station issues annually a Beretning'for Femaaret. 
Literature: Sand (1897), Dannevig (1907, 1908). 

FISHERIES BOARD OF NORWAY. 

Norwegian Bureau for the International Investigation of the Sea. 

Director, Dr. Johan Hjort, Fiskeridirektprens Kontor, Bergen, Norway. Teleeianh 
ftddresB: Fial^eridirektor, Bergen. 

Scientific aasistonU: Dr. Knut Dahl, food fishes, Salmohidw; Dr. D. Damae, 
biological atation, Bergen, pelagic eggs and fry; 0. Sund, field assistant, steamer 
Michael Sar$; Einar Koefoed, field assistant, steamer Michael Sort. 

Director of phyaiological Uboratory, Henrik Bull, Fiskerifomfigestation, Bergen 
Norway. ' 

^ Captain of the Michael Sarif Tlibr Iverson. 

The work of the Norwegian section of the International Commis- 
sion for the Investigation of the Sea is directly in chaige of the Nor- 
wegian fisheries bureau with headquarters at Bergen. Its biological 
and hydrographical work is carried on in connection with the Bergen 
biological station, the director of the latter, Mr. B. Helland-Hansen, 
haying charge of the hydrographical work of the bureau, v 

The bureau maintains no biologicid statiph or laboratories beyond 
the workrooms in its Bergen offices.. It has, however, an expei> 
mental laborotory or “Fisk^orsogsstationen” in )^igen in which 
are conducted investigations on methods of preparation and pres- 
ervation of fish imd fisheries products. 
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The naeanh ship ot the Norwegian bureau, the Michael San, haa 
proTed to be ono of Ihe most satisfactory of the lai^r ships engaged in 
the hasardoua work of oanyipg on mntinuous soientiho investigations 
in the atorm-awept waters of the North Sea. It represents the expe- 
rience of a sea-going people engaged in the exploitation of tiie resources 
of the aea, and embodies an adaptation of tlieir methods to llie 
problems of oceanic researcli. Its construction and equipment are 
eminently practical and efficient, and might well, serve as a model 
■for the smaller types of vessels ec«piged in fisheries and deep-sea 
explorations. 

The Michael San is a steel vessel of schooner rig, 39.2 m. long, 
7.2 m. wfde, with draft- of 3.8. m. and a grora tonnage of 226.47. It 
has compound en^ra of 300 indicated horsepower and a speed of 
10- to 11 knots per hour. A steam ‘winch of 20 horsepower carries 
4,000 m. of dredging cable in four sections, diameters of 19 and 12.5 
mm., respectively. There are also smaller reeling engines for cod 
lines and hydrographic apparatus and plankton note, and 4,000 m. 
of 3 mm.' cable for this lighter work. 

The Sara is equipped with a complete outfit of commercial trawls, 
otter trawls, seines, and nets, Petersen young-fish trawl, a young-fish 
trawl (Damas) of circular form of large sIm with otter boards for keej)- 
ing it open when in service; Nansen closing neU, plankton nets, and 
a ' complete outfit ol the intemational hydrograpliic instruments. 
There is a small, well-lighted laboratory aft, with, accomodations for 
six workers and ample deck room fore and aft for the landing of 
catches and work with apparatus. The ship carries five officers and 
a crew of twelve. Her home port b Bergen. Persons wishing to 
observe work of the ship should apply ih advance to the director. 

The- field of operations of the Norwegian' bureau is the waters 
-■ adjacent to Norway and its many fiords. The more northerly part 
of the North Sea is also assigned to this bureau in the intemational 
programme. The lines of investigation followed have been the distri- 
bution and migrations of -the food fishes, the location of spawning 
regions and distribution of eggs and fry, especially of the fishes of the 
cod family and the herring. Exhaustive experimeiits have also 
been carried on to test the value of the artificid hatching of pelagic 
sea fish siich u the cod, with the significant conclusion that all such 
feeble etfforts on man's part in no appreciable way affect the colossally 
great fluctuations in the numbers of such fish in the sea. Correlsr 
fion..of the biblo{d<^ end hydrograpUoal observations has been a 
^ prominent feature in the work of tiiis bureau; 

The resiilto of the work heye appeared in the *'Aaraberetning 
vedkommende Norgen Fiskerier” and in the "Reports of the Nor- 
wegian. Marine and Fisheries Inveetigatipiu^' (2 yols.| 1900-1909). 




ERIC 


LABOBATORY OF THB INTERNATIONAL COMMISSION. 


299 


CENTRAL laboratory OF THE INTERNATIONAL COMMISSION TOR 
THE INVESTIOATION OF THE SEA, CHRISTIANIA. NORWAY. 


Director, Prof, Fridtjof Nanaen,^ Univendty of ChrwtianU. 
AaiiBUmt, Dr. Y. W. Ekman. 


This ceDtrai institution was establislietl in 1003 primarily as a 
])hysical laboratory to assist in developing and standordiaing the 
instruments used in the work of the International ('ommisaion for 
the Investigation of the Sea, and incidentally to determine some of 
the physical constants of problems Arising in marine investigations. 

.fVinong the instruments and apparatus, standardized and supplied 
through tliis laboratory, were the Richter® reversing deep-sea 
thermometers now sent out with certification of the Physikalisch- 
Teclmische Reiclisanstalt of ('harlottenburg, near Berlin; the Chun- 
Pettersson self-closing water bottle,^ the Fox gas analysis apparatus' 
(see Fox, 1905) for the determination of gases dissolv^ in sea water, 
the Felton and Guillaume ** sounding and dredging cables, and meter 
wheels ' for registering the passage of cables. Thn laboratory was 
also instrumental in perfecting the Ekman self-closing water bottle f 
for use in series, and the Ekinax full-speed water bottle ^ for collect- 
ing water samples for salinity and gas 'analysis (see Ekman, 1905), 
also the Ekman suspended current meter' (see Ekman, 1905a) for 
use witli anchored ships, the Nansen ^ tripod current meter (see 
Nansen, 1906) for bottom currents, the Nansen bottom sampler^ 
(see Ekman, 1905b), and the Nansen self-closing plankton nets ^ for 
vertical plankton hauls. 

The Knudsen burettes for chlorine analysis^ and standard sea 
waters for checking chlorine determinations were also fumisned by 
tl»e laboratoi^* . The standard sea water is now furnished by the 
central hydrographical office, Dr. M. Knudsen, director, Jens Koe- 
foedgade 2*, Copenhagen. 

The laborator}^ was discontinued in 1908. 

Literature: ‘‘Rapport’^ and “Occasional papers'' of the Inter- 
national Commission for the Investigation of the Sea, Copenhagen, 
1903-1908. , . 
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SWEDISH MARINE ZOOLOGICAL STATION. KRISTINEBERQ. SWEDEN. 

PottK>IBce, FiskebickakiL ZoologUka HavbUUod. 

Talegri^ Addreas. Fukebickakil, Zoologiska Hm^iitatioD. 

PrefekiSB, Prof. Hjalour ThM, Kgl. Sveoskm V'etenaluipaACAdemieii, Stockholm. 

Pore6tiodarou» Dr. Arthur njalnur Oesteiftnm, FiakebAckAktl. 

VaglmiAUron, Henrik HAnsen. 

DrAg|rodUUr»D, Albert HenridnoD. 

HuAhkllenkio^ FrOken JuliA OlwM). 

One of the admirably located and well-equipped European 
marine laboratoriea is the Swedish marine soological station ai 
Kristineberf;. ; It is unfortunately one of the least known to investi- 
gators, partly because of its seeming remoteness from usual routis 
of travel, and partly from the still lingering belief that the use of its 
facilities is limited to Sw'edish students and naturalists. On tlio 
<M)ntrary this earlier regulation was long since abolished, and the most 
cordial welcome at Kfistineberg awaits the investigator or naturalist 
from other shores. 

The station owes its location to the selection of Kristinel>org as a 
suminerresort by Swedish naturalists, beginning with the visits of Vrof. 
Bengt Fries in 1835 and Prof. Sven Ix>V(Sn in 1839. The place soon 
became a naturalists’ summer colony, and the names of. Anders, 
Retzius, Sundevald, ArescJiuugh, Johannes MOller, W. Lilljekirg, 
Lindstrom, Sinitt, .Thorell, Chr. Ijov4n, Torell; Bruzelius, Malmgren, 
and Sandahl are linked with the early history of this impromptu 
summer 'biological station. 

The formal organization of the station was the result largely of the 
work of its first director. Prof. .Sven lx>v«n, and the funds for its 
development came in the first instance in a be<|uest' by a* Swedish 
physician in Brazil, Dr. A, F. Regnell, of 55,000 kronen to the 
Swedish Academy of Sciences at Stockholm, for the express purpo.se 
of founding a biological station. In 1877 the trustees of the Royal 
and. Hvitfeld scholarships at ' Oottenborg /secured at Kristineberg 
the title to.the grounds, buildings, and quays of Capt. E. Bengtsson, 
who had long sqrved the visiting scientists as boatman arid collator, 
and in August of that year the station was formally opeiied in these 
buildings with T. Tullberg, Chr. Aurivillius, and H. Tli6el among the 
young investigators eagerly engaged in its work. The station also 
receiv^ in 1870*the rich equipment in apparatus of the Gunhild 
expedition to the Skagerrack, which provided at the start a complete 
outfit for dredging and other marine mvratigations. In 1884 the 
first laboratory building was completed. In 1802 Prof. Hjalmar 
Th4el succeeded Professor Lov8n as (^rector, and in 1903 the station 
was gmtly enlarged and improved by the gifts of Consul G. E. Broms 
and his wife, Fni Anna Broms, amounting in all to 60,000 kronen. 
This sum provided for t4lB erection of a new jaboratoiy building 
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suitable for usfe in the winter months, a house for the keeper, ah, 
acetylene plant, new water tower, pump house, and circulation sys- 
tem, the new motor boat Sven Lovin^ and extensive harbor improve- 
- ments. In 1906 Dr. Hjalmar Oestei^n became resident forest&nd^ 
eren at the station and still continues in immediate* charge of its work. 

The station has played no small part in the development of the 
biological sciences in Sweden, and tlie roll of its investigators and 
students includes practically all of the names of Swedish biologists 
of the past half century. Much of the work done at the. station is 
pub^ed by the Academy of Sciences at Stockholm and in the uiii- ' 
versity publications at Lund and Upsala. The station has no publi- 
cations of its own and has published no list of ‘'contributions'' from 
its laboratories. 

The administration of the station is smgularly simple and free 
from entangling affiliations or restrictions. The station is a branchy 
of the Royal Academy of Sciences at Stockholm. The curator of ^ 
the invertebrate section of the Royal Museum is ex-officio prefekten 
and the affairs of the station and the determining its budget are 
nominally in the hands of a committee of three appointed by the 
academy, of which the prefekten is chairman. This committee in 
1908 consisted of Profs. T. Th6el, G. Retzius, and T.-TuUberg. The 
forest&nderen is nominated by this cominittee and confirmed by the 
academy. All details of management and control of the station are 
attended to by the forest&nderen, who resides throughout the year 
at Kristineberg.. He makes an annual report to the academy which 
is published in the Arsbok of that institution. He also files each 
year a daybook or diary of statiofi operations, dredging excursions, 
etc., but this is not published. 

The station receives an annual grant of 4,000 kronen from the 
Kultus Ministerium of the State, but its administrative relationship 
to the educational bureau ceases with a report of expenditures. The 
universitfis of Sweden, as such, have no control over the station. 
Members of their biological faculties in their capacity^ as members 
of the academy have always, however, been concerned in the direc- 
tion of the policy of the station. An obligatory part of the course 
of instruction of every zoological student in the universities of Sweden 
is the summer course in marine zoology given by the forest&nderen 
erf the station at Kristinebei%.. Two summer sessions of six weeks' 
duration were held in 1908 with a total atUndance of forty students. 
Since the deinand for places exceeded the accommodations; it is 
planned to hold three, sessions of five to ^ix weeks each in the Arturo. . 
The station is also utilized during the suixinmr * and at other timM 
throughout the year by qualified investigators for ,the ptirpom of 
research and its excellent f^ilities are placed at their disposal without, 
^pense beyond the mod^^ cbarg;e (2.35^ per day by 1908) ^ 
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to pebuon to those trho take quarters at the station. The station 
is ordbarily well occupied during Jane-August. Applications should 
therefore be sent in advance, especially at this season, to tie fores- 
Underen by those who wish to cany on research at the station. The 
lunitation of the use of^the station' to Swedish students only applies, 
at present, to the courae of summer instruction. Qualified investi- 
gators of all nations receive a cordial welcome to the facilities for 
research at Eristmeberg. 


Teachers b the schools of Sweden are also eligible for admission to 
^e>summei* course and attend in some numbere, but no special 
instruction is given to them. The station has no classes for fisher- 
men, and bears no administrative relation to the fisheries or to the 
biological and hydrographical work carried oh in* their, investigation. 
It is thus purely a station for Instruction and research in marine, 
zoology. 

The station furnishes material for collections and instruction to 
the universities and schools of Sweden free of charge except for 
preserving fluids and containers.- It also generously provides mate- 
rial for research to other than Swedish investigators at the cost of 
collection -Sind preparation. - . - 


The, station at present makes no effort to maintain aquaria for 
ambition puiposes and the public are not admitted to the aquarium 
hall. 

The 'income, of the Kristineberg station in 1908 consisted of an 
annual grant of 6,000 kronen from the Swedish Aeademy and one of 
4, poo kronen from the Kultus Ministerium. Of this, 5,400 kronen are 
‘ pnid in salaries to the director, keeper, dredge master, and matron, 
and 4,600 for labor, fuel, repairs, supplies, and upkeep. The station 
has been most fortunate in. the number of donors who have given 
liberally to its equipment of machinery, water supply, instruments, 
books, and apparatus. 


H- ' 




The Kristineberg station is located on the northwestern angle of. 
Skafto Island, near the mouth of Qullmar Fiord, kilometer west 
of tire fishing -village of Fiskeb&ckskil, and a little more than 2 kilo- 
meteia from the port of Lysekil, on the northwestern shore of the 
. fiord. Local steamers from Christiania and Qdteborg call here. Con- 
nections by small fiord steamers can be made from Lysekil daily for 
T^keb&ckskil and also from Uddevalla, where railroad connections 
Muth Christiania, Qdteborg, and Copenhagen are found. 

Tto western coast Sweden in this locality is studded with barren 
: -^1^ Mats., mth rounded shoulders of granite and gneiss. Clustered 
. itti :^a nairow mto^als nf levd ground and thpre granite knolb lie 
rae nd-tded roofs of .the li.ttle-handet of Kristineberg. The grounds 
Of thp Matioh pre quite ext^ve, including immediately about the 
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gtatioii buildings about 10,000 sq. tn. The station has also recMtdy 
acquirod from the trustees of the Royal arid Hvitfeld schplanhips • 
fund in Odteborg the title to its grounds -and also that of the adjacent 
islets and all unoccupied land in the vicinity to foreetaii any invauon 
of industrial plants or summer population . which might lead to 
pollution of the waters or interference with its woirk. In this respect 
the Kristinebeig station is most fortunate,, for it now seems secure 
agaimt the destructive results of the crowding of urban population 
and industrial establishments which has so nuunAd the development 
of some European stations. Owing to the isolation of the Elristine- 
berg station it forms ■ a complete settleinent by itself, wi^ its own 
wharves and shelter harbor, fresh-water supply, and acetylene-gas 
■ plant, and also living quartere for its director and employees and for 
those who come to the station for study or research. It thus con- 
stitutes in reality a small village in itself. (PI. LII, A.) 

The early laboratory building, now known as the summer laboratory, 
was built in 1884. It stands at the water’s edge, about 2 m. above 
mean tide. It is a wooden building of two stories and loft on masoniy 
foundation, of rectangular form, 10 by 18 m., with its lung axis north 
by west and south by east, the ground floor is entered by a corri- 
dor directly from the boat landing, or from the south by a larger 
main entrance, whence stairs lead to the upper floors. A short stair 
leatls from the small lobby'directly to the “skoljoummet," or wash- 
ing -room,'a large room (d.fr-by 1 1 m.), containing an elevated plat- 
form op which are five aquaria (a, a, a), while in the adjacent area 
are stored the tackle and geiar in cbnstant use. The floor beneath is 
constructed of strips of planking between which the rubbish and 
water fall to the underlying rocks and are washed into the- sea. 
Immediately under the three windows runs a long sorting and dis- 
secting table, with sink, and lifts to the rooms above. From the 
washing room one enters ^o a small laboratory (4.5 by 6 m.).' The 
two small aquarium rooms formerly contained large cement aquaria. 
In the southeast comer is a sorting room (c) (4.6 "by 6 m.), with wall 
table and sinks, and storage cellar beneath. This room is used for 
sorting and preserving.the collections and contains a stock of reagents 
and glassware. The room (4.5 by 7.5 m.) originally planned as a 
laboratory is now used as a fi^ar. and store room for the marine 
equipment. • 

T>e second floor has a long centrri corridor, with reagent room (2 
by 4.6 m.), glassware rooin (3 by 4.6 na.), director’s -laboratory (8.6 
by 4 m.), arid six rooms (3.4 by 4.6 m.) for individual workrira. 
Each has an area of about 12 m. and a ceiling height of 3 m. Each 
room b fitted with ample shelvii^, sink, lift from the sorting room 
below, central aquarium rack, with copper tray and overhead slat 
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ttick lor glass^ 4^ and salt and fresh water supply (see PL 
Un, £)V an angle desk with solid oak top, and treadle arrangement 
f6r a lens stand after the ^en Lpvin model, and a set of drawers. 

^ Qn the center pf the south side is the large general workroom 
(4.5 by 6.5 m.), ninth central aquarium rack, desks for three^students, 
chemical hood, and sink. In the attic is a large well-lighted loft 
used as storeroom for sails and the extensiye marine equipment of the 
'^Ounhild expedition.” 

In 1903 the new winter laboratory was begun and was opened for 
use in June, ^1905; It is a substantial granite building (12.12 by 
16.74 m.), with tile roof. It stands about 45 m. from the boat land-* 
ing and about 4 m. above* mean tide; It is a simple rectangular 
building, with its main axis running northeast by southwest and its 
main entrance, to the southeast. Upon the ground floor one enters „ 
directly into the large aquarium hall (8 by ,11.5 m.)/ which contains 
a central aquarium (see Pirelli, A) with a group of £1^,6 small 
aquaria above it, while against the wall at the end of the room are 
five other large aquai^a. Against the northwest wall at the center 
of the room is a paraffin hood, with flues, and adjacent cement tables 
(in all 6.5 by 3 m.), with gas for laboratory use and shelving for stock 
of oommo^t reagents. At the end of the room an open spiral stair 
leads- to the floor above. Two large amply lighted private laborato- 
ries (each 4 by 7.25 m.) and^a suite of two smaller ones (each 4 by 5 
m.) and a dark room (2 by 4 m.) occupy the rest of the grouhd floor. 

floor of the aquarium hall is of cement, but that of the Jaborar 
tories of wood. The ceilii^ on both floors are 3.6 m. in height. 

The stairs lead to a central hall (4 by 8 m.) on the second floor, 
with cases for glassware and apparatus, and a sink. From this hall 
open five rooms — a large library and assembly hall (7.2 by 7.2 m.), 
containing a large reading table, writing tables, bookcases, and fine 
busts' of Prof. Sven Lov6n and Charles Darwin; a large cdJection 
room (4.2^ by 7.5 m.), with a carefully selected collection of the local 
fauna, fully labeled and systematically arranged. A table runs along 
the outer walls of this room. The remaining three rooms are similar 
in arrangement and dimensions to those beneath them and are simi- 
larly fitted as laboratories; • \ 

The laboratories in this building are all fitted alike with a substan- 
tial table shelf along the outer wall, 0.6 m. in width, a case of drawers 
beneath it, shelving for apparatus and books, an aquarium table with 
: 4pprtelaih gaklyani^d^iron rim and overflow to 

> y^jap^ 6.5)-and overhead water su^^^^ a series 

The glass used is unpolished plate with the under 
• iuifa^ black with asphalt paint and the maigins set in the 
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The third floor U as yet a large unfinished loft used for stora^ of 
the surphis stock of collections and for the tesh-water and alcohol 
tanks. 

The building is supplied throughout with acetylene gas, heated by 
coal stoves, and amply lighted with triple casement windows with 
lower lights, 48 by 135 cm. The walls are of painted wood or plaster, 
and the floors are deadened throughout the building with sawdust. 

The water supply, circulating system, and aquaria at the Kristine- 
berg station have been worked out with great care. The water is at 
present drawn from the sea through a 3-inch galvanized-jron pipe, 
carried 20 m. from shore to a depth of 3 m. The pump house stands 
at the water’s edge and contains a 4.6 horsepower petrol motor and 
a Lundberg iron pump. A 3-finch galvanized-iron pipe 68 m. in 
length carries the water to the detached water tower. This is a 
square wooden building (8.6 by 8.6 m.) on solid masonry foundations 
3.5 ni. high. The tower contains four large wooden tanks .(2;6 m. in 
diameter and 3.1 m. in height) with a total capacity of 70 cu. m. 
From the4anks the water is carried to the laboratories in gal/anized- 
pipes with brass valves. 

The distributing system in the earlier building is of glass tubing 
inclosed in an outer tube of brass with a packing composed of a mix- 
turt^ of beeswax and turpentine between the tubes. The angles and 
connections are of brass heavily tinned, but the brass has begun to 
corrode in recent years. The new winter laboratory has a distribut- 
ing system of galvanized-iron pipes with brass valves. The terminal 
outlets in both laboratories are of a special pattern constructed for 
the laboratory. They are made of ebonite and combine so many 
excellent qualities that they deserve to be widely used wherever the 
overhead spray method of aeration is employed in aquaria. They 
are tubes of ebonite designed for attachigent to rubber tubing 
(PI. LlV^and have a small opening in the tip vbich is removable for 
cleaning out bits of d4bris or other obstructions which often clog the 
fine terminals of a circulatory system. They are made both with 
and without a cock. - ^ 

Four of the large aquaria in the new building are floor tanks (see 
PI. LIII, A) with solid cement, walls lined with glazed tile of white, 
blue, green, and gray colors. . The large central floor tank is 1.78 ^ 
(1.38 inside) m. square and has a depth of 58 cm. and a capacity of 
1,J04 . liters. Its walls are 20 cm. in thickness. The smaller wall 
tanks are each 1,03 by 1.35 and 0.6 m. in depth with a Capacity of 
500 liters, walls 16 cm. in thickness. All have bottom flush pipe imd 
overhead water supply. The two remaining large aquaria are ele- 
vated on masonry foundations to a height of 0.85 m. They are lined, 
respectively, with black arid white glazed title. Each has a plate- 
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^aas front (0;8 by 1.2 in.) 2.5 cm. in thickness and set in iron frames 
in the cement walls. The glass has a backing of rubber tubing and 
is set in a cement of beeswax and Venice turpentine. The top is. 
inca^ and has a window and gas jets for overhead illumination. 

Five snuller aquaria with brass-bound oak-frames and glass sides 
and bottom stand upon a framework over the large floor tank. <PI. 
LIU, A.) Gach is 66 cm. long, 44 wklo, and 42 high, with overhead 
supply and central outlet bored through the glass plate in the bot- 
tom. The laboratories of both the new and old buildings are also 
provided with numerous small ^uaria with brass frames 40 cm. 
long, 25 wide, and 23 high, with central outlet cut through the glass 
floor. There' are also numerous glass tlishcs of assorted sizes with 
similv openings 24 mm. in diameter in the bottom for the cork 
containing the overflow pipe. ' 

Doctor Oestergren has also recently constructed small aquaria 
from common glass plates cemented together with alfcixture of 
ground gl^ (five parts) and calcium fluoride (one part), made up into 
_ a paste with silicate of sodium.' Tlie paste when hardened is covered 
with a thin coat of rubber cement or other waterproof varnish. These 
make strong light aquaria of great service for small animals or experi- 
mental work. e ' 

.The older building contains in its “washing room” five aquaria, 
each 1 m. long, ff.5 m. wide, and 0.45 m. high, with brass-bound oak 
framra with glaf» sides and bottom, the longer faces and the bottom 
havmg three panes each. A central outlet posses through the glass 
bottom to elliptical Scandinavian wooden tubs, also used as aquaria. ' 
The large cement aquaria formerly used in the old building were 
removed to make room for an additional laboratory. 

The Kristinebeig station is amply supplied with reagents and glass- 
ware for morphological and experimental work in zoology. It also 
has five high-grade microscopes of Hartnack, Winkel, and Zeiss pat- 
terns, three 'piicrotomes and paraffin baths for both petroleum and 
acetylene buyers; Jt has an excellent photographic apparatus with 
Goerz.lens, on a universal stand devised by Doctor Oesteigren for 
photographing the laiger marine invertebrates up to a magnification 
of three diameters. ! 

•. It has a library of 5,000 selected volumes and pamphlets dealing 
wth the- focal fauna or the results of Swedish researches. The 
. library includes that of Prof. Sven Lov6n and Prof. Hjaknar Th6el, 
both thp gift of the latter to the station. There is also a sot of the 
: Zonjogisc^r Ankeigqr and the Zoblogischer Jahresbeiicht. In addi- 

5 '!- v investigator at Knstineberg has a.t .his ^mmaiid the rich 

collections of scientifle literature in the library fii the Academy of 
■ SciencM iii Stockholm,A>no of the finest.scienti^ libraries of^Europe. 
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Books can be obtained for use at the station from this"libraiy on a 
few days* notice. 

The marine equipment of the Kristineberg station is most exdellent 
and complete for biological work. The power yacht Sven Lovin 
(PI. LII, JS) is a sturdy motor boat with inclosed cabin, sail, and auxil- 
iary power, well adapted for the work of the station. She is 42 feet 
long, 16 feet' beam, with a draft of only 5 feet with a 20-horse-power 
petrol motor Columbia, capable of making 7 to 8 knots per hour on a< 
consumption of 5 to 6. liters of fuel. SKe has reversible propeller 
blades and a removable screen for use about the propeller while 
dredging. She also has a removable jib for use when increased sail 
is needed. A power winch for reeling in the dredging cable caq be 
connected to the engine independently of the propeller. The hont 
is remarkably steady in the water and the broad deck gives ample 
room for handling the gear and working the boat. Taken all in 
all the Sven Lovin is a model boat of small size for biological pur- 
poses at a biological station, and might well be copied elsewhere. 
The boat is well equipped with otter trawls of several sizes, fish 
nets, seines, tow nets, closing nets of Cori and Aurivillius patterns, 
dredges, trawls, bottom samplers, and reversing thermometers. No 
extensive hydrographic equipment is to be found at the station, how- 
ever. The station possesses the rich equipment from the “Gunhild.** 
Expedition of 1877-78, some of it still in serviceable condition. It 
>has a most extensive and practical outfit of hand apparatus for shore 
and surface collecting of dip nets, scrapers, scoops, grapples, etc,. 
The station also has three small sailboats and several rowboats. 

The Kristineberg station enjoys a wide range of environmental 
conditions. The island belt of the west coast of Sweden, the long 
fiords that indent the coast for a distance of nearly 40 kilometers, 
and the much-extended coast line afford the basis for a relatively 
great development of the littoral fauna. The gneiss and granitic 
rocks of the shores give a stable attachment for Ftu^us and Laminaria 
zon^ and in th*^ deeper waters to extensive beds of red seaweeds, 
Gullmar fiord, near the mouth of which the station is located, is the 
deepest of the fiords, while the island belt near its mouth abounds in 
extensive shoals. In places the channels between the islands are 
narrow, and the rapid tidal currents which prevail here carry food for 
a rich fauna; 

i^e mean tidal amplitude is only about 30 cm., but in storms at 
sprag tides it may reach 1 .5 to 2 m. Owing to the relative steepnew 
of the rocky shores the tide-pool region is not extensive. In shoal 
parts of the fiords extensive Zoetera. beds and mud flats occur. All 
types of bottom can be found near the station, rock, cobbles, gravel, 
sand, and mud, much of the fiord having piedominaiitly inud or 
• 4M04^--Bun. 4--J0— 21 - ... • , 
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sand* Depths of 50 to 60 m. are found within a kilometer of the 
station and 142 m. at a distance of 8 while in the Skagerrack 
depths of over 800 m. exist. 

The salinity of surface waters varies ^atly owing to the relativolv 
largo proportions of fresh water contributed by the streams of Sweden. 
The Salinity of Gullmar fiord varies in surface waters from 15 to ;J0 
per mille, while at deptlis of about 15 m. it is fairly constant at 32 
to 34 per mille. The temperature^ rise in summer months in surface 
waters to 16° to 20° C., generally standing at 17°/to 18° in July- 
August* In winter temperatures at the surface nearly reach freer.* 
ing pointy the fiord rarely freezing even in part at Kristineberg. 

The fauna of the shores ami fiords of Rohuslaii is one of tlie best* 
known in Europe^ thanks to the extensive explorations of (). F. 
MQller^ the two Ix)v5ns, Lilljoborg^ Bovallius, Malmgreny Malm, 
Thiel, Wir6n, Ldnnberg, Carlgren, Bergundal, Auriyillius, Oeslcr- 
gren, and Smitt, An excellent summary will l>e found in Professor 
Thdel's (1907) account of the station. This gives lists of the known 
fauna in«most of tlie important groups of inverlobrates with notes 
on their local liabitats and seasonal distribution. Tlie same paper 
also gives lists .of the species characteristic of a number of localities 
in the area of the operations of the station. . 

In spite of the brackish character, at times, of the surface waters, 
the fauna is characteristically marine, and similar in the main to that 
of Drfibak and Bergen with fewer oceanic and arctic s|>ecies. Tlie 
great extent of the littoral zone affords a rich littoral faqn^ and con- 
tributes a large neritic element to the pfankton and also brings a rela-. 
tively large proportion of larval forms of echinoderms, mollusks, 
worms, and crustaceans into iKe plankton. Some idea of the ricli- 
ness of the fauna can be gathered from the fact that about forty species 
of "echinoderms, eleven holothurians, one crinoid, twelve starfishes, 
eight serpent stars, and nine sea urchins are found in the Kristine- 
berg area. Great shoals of medusb (Cyarua) swarm m the fiords in 
the summer months. The.Chaetoppda are very abundant ip the mud 
flats and on the mud bottom of the fiords. 

. There are a number of fishing boats hailing from both Lysekil and 
Fiskebkckskil, and Gullman fiord w^as at one time the scene of a great, 
herring fishery. / 

The variety of life found in the diverse environmental conditions 
at Kristineberg affords material in practically all the groups of marine 
invertebrates; especially of the north temperate and bqbai species of 
the littoral fauna« The investigator will also find St this station 
water of ahighdegreeof purity and a most excellen t fijUd and labora- 
tory equipment for moiphological, developmental, ojr experimental, 
studies of marine animals. 

. Litoiiitore; Thtol (1895, 1907), Bather (1896). 
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• PORNO HYDROQRAPHICAL STATION, ON BORNO ISLAND, NEAR 

HOLMA. SWEDEN. 

Director, Prof. O. Petternon, Slokholin, H<)gikol«.~ At BoniO in lummar. 

The work of the Swedtah section of the Interastionsl Commiejitm 
for the Investigation of tlie Sea is carried on by a Swedish hjdhK 
graphical commission, which is composed of Professor Pettensota, 

Dr. F. Tiybom, inspector of fisheries, and Dr* O. Ekmui, of 
(iottenboig. 

It has its field headquarters in the private laboratory of Professors 
Pettersson and Ekman; locatetl on BomA Island near the head ^f 
(iiillmar fionl, about 16 kilometers northeast of KiisUnebeig and 
ac'ross the channel from Holms, Professor Petteraaon’s . summer 
estate. The laboratory may be reached by steamer d«ly from 
Lysekil to Ilolma. .".'j 

The_laboratory is a two and one-half story building, picj^uresquely 
located at the water's edge beneath the granite cliffs on the western 
shore of BornA Island, commanding a magnificent view (jf the fiord. 

In the first or basement floor are the chemical laborato^, machine 
shop, and storerooms; ’on the second or main floor, the* oflice and 
hiologicallaltoratory and living quarters of the keeper and staff; ami 
on the third floor, the library, storage loft, and recording instruments 
for Professor Pettersson’s continuous tidal and current registering 
apparatus. The station is well equipped, in conjunction with the 
exploring vessel, the SkageraJc,. for hydrographical and plankton 
work and for experimental work in connection therewith. From, the 
station tltere is carried into the fiord a double cable railway fot the 
movement of the self-recording current meters, which are. so con- 
structed as to keep a continual record of the longitudinal movement 
of the fionl waters al any desired depth in tlie channel opposite ^e 
station. The same recording'instrument also makes a continuers 
reconl of tidal changes. The station possesses an excellent libraiy 
of recent hydrographical literature, and is handsomely equipped . 

^th all necessary instruments for its field of investigation, lie 
results of its investigations are published in “Svenska Hydrografisk- 
biologiska Komroissioners Skrifter” (v. 1-3, 1903-1908). 

The building is a private one, leased by the state for the use of the 
commission. No instruction is given here. The building is used 
solely by the staff of the station and its facilities arc not open for the 
use of other investigators. The visiting scientist will, however,, 
receive a cordial welcome aiid find much of great interest in its 
^^hydrographical equipment and work. 








UTOLCKlK^Ai^ ffTAttdM' OF 

r SW^ISH FfteSH^WATER BfOLOOICAt STATION. ANEBODA. 

SWEDEN. 

^ Director. Dr. Oecar Noidquut. Lund. Swedep. 

This recently established station had its origin in connection with 
• the experimental fishing establishment and fisheries school of the 
Fisheries Society of Southern Sweden (SOdra Sverig^s FiskerifSrening) 

. and is really the field laboratory of these organizations. 

Through the interest of Prof. Gustav Retzius and Doctor Nord- 
quist the Fisheries Society received in 1908 a grant of 4.000 kronen 
for the piuohaae of a scientific equipment from the ''Lars Hiertas 
minne/' &nd the first laboratory was opened in the summer of that 
year in temporary quarters in the rooms of the fisheries school on 
Lake Str&ken. The Swedish Parliament made in the same year a 
grant of 4.Q00 kronen for the erection of n building completed for 
occupancy in 1909. 

The station is under the control of the Fisheries Society of Southern 
Sweden. Its staff consists of a director and an assistant, who are 
also attached to the experifiiental fisheries plant and fisheries school 
of the society at Aneboda. The society makes an annual grant for 
the upkeep of the station (900 kronen in 1909). * 

The station is located at Aneboda. about 6 km. from the railway 
station at Lamhult. on the line between Malmd and Nassjd (Stockholm), 
in Ihe heart of a district abounding in small lakes. The Fisheries 
Society maintains^^at Aneboda. on Lake Str&ken. an experimental 
plant for fish culture consisting of twenty-five art^cial ponds of 
different sizes (in all. 20 hectares), and three lakes (area. 100 hectares), 
and conducts there a school for fish cultuiists and lake fishermen. 

The building of the biological station is located on a brook near the 
. fish ponds, about one-half kilometer from Lake Str&ken. It is situ- 
jited below the falls in the brook and is supplied constantly with 
miming water for aquaria and cultural purposes. In addition to the 
director's laboratory the building contains a general laboratory, with 
' pllkces for four inve^|^ator^ and a fish-culture room. Additional 
room for two investigators is supplied in the building of the fisheries 
. school. , 

The labomtory is adequately supplied with inicroscopes. micro- 
• ^me. thertnostat. aquaria, culture basins, etc., and the regents and 
chemicals in ~coiiuiion use in biological investigations. The field 
' ^lupmentv^ r^ bdatd used at the fisheries school. 

Nsns^n water bqitte^^^ 

without fees to the 

pnyile^ of t^^^ on application to thb director, but students . 
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The Btation has begun the installatibn of a collection illuatratiiig 
the local fauna and Ihe development of fi^-watef fishes, and has ^ - 

- also started A library of works pertaining to fresh-water fish culture, 
hydrobiology, and experimental evolution. The lines of inyestigar- 
Uon undertaken at the station include general limnological probleins 

- '^fmd the biology of fresh- water fishes. 

Literature: Nordquist (1906, 1906a, 1907, 1907a, 1908^ 1909). 

DANISH BIOLOGICAL STATION. 

Central office, biologiake Btation, Sortodams Doesecing 45 A, Copenhagen, Den- 
mark. 

Field Btation, biologiske station, Nyboig, Fyen, Denmark. 

Director, Dr. C. G. Job. Petereen. 

The scientific work of the Danish fisheries bureau, inaugurated 
: in 1889 under the ^^Landorugsministeriet,’^ is carried bn by this sta- 
tion. Its present director. Doctor Petersen, has been in charge 
of the work from the b^inning. Its administration is entirely 
distinct from that of the inspector of fisheries, ,}vhich has to do vrith 
the J^al, commercial, and more distinctly economic phases of the 
fisheries. The administration is solely in the hands of the director, 
who is responsible to the minister of agriculture, and the station is 
independent of all educational alliances. The staff consists of the 
director and temporary assistants employed in field inv^tigatipns. 

The budget is 25,000 kronen per annum) and of this about 18,000 
kronen is used in salaries and pay roll and the remainder in equip- 
ment and upkeep of office and field equipment. ' 

The field equipment is located in the sheltered inner harbor at 
Nybprg, on the easterii shore of the island of Fyen, across the Great 
Belt h^m Korsdr, about four hours' ride from Copenhagen by rail and 
steam ferry. It consists of the floating laboratory, ihe Biciogen Ari^ 
and the exploring steamer HqUingsund, The laboratoiy was once a 
naval transport, an iron hull 75 feet in length and 18 in width, with 
, large skylights and entrance at the stem. It provides a shop, store 
and aquarium room (12 by 18 feet), a large laboratory (18 by 29 feet), 
a library which also serves as dining room (11 by 14 feet), f^ibfive 
staterooms. i{he laboratory is fitted with central work table, 
abundant sheMng for ichthyological coUections, cases for storage, 
and a steel tank aquarium for fish, 2.8 m. in length, 1.2 m. wide and 
0.9 m. in depth, €X>inmumcating di^tly t^ou^ of the 

; hull with the sea. ' The raaU; deck house s^ as a tackle roonu.. 

^ i steel steamer) schoofi^^ 

length, with . bea& iSbe cames a crew 

of isix men ahd has tWo staterooms and a smidl deck laboraloiy^^ 

, She is fitte^^ with eteam winch and steel cable for dredging ;an<i 
idling in^eiiall^ 


I 
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laboratory 

work^ a small Hbi^aiy on fisheries and local fauna, aid a simple 
equipment of cliemicals and glassware. The equipment for field 
woric includes all types of fishing gear used in Danish waters, nets, 
seines, otter and eel trawls, oyster dredges and rakes, and fish traps 
of all descriptions. There are also plankton nets, a closing net of 
the Petersen pattern, for vertical work, Petersen young-fish trawls, 
and a most efficient type of bottom sampler constructed especially 
for quwtitative study of the bottom fauna. 

The central office at Copenhagen has been connected with that of the 
ichthyological branch of the Danish International Commission for 
the Investigation of the Sea, and contains working laboratories, 
ichthyological collections, and small- libraiy. 

In earlier years some biological instruction was given at the sta- 
tion by the director to students from the university, but in recent 
years this has been discontinued. The station has no connection 
with the university and furnishes no biological supplies for edu- 
cational uses. It also gives no instruction to fishermen. A sc^hool, 
at present on private foundations, for such instruction was opened in 
1908 at Kjerteminde by Mag. A. Otterstrdm, formerly assistant at 
the station. No aquarium is maintained and no hatchery con- 
ducted, as the investigations of the director lead him to believe that 
the hatching of sea fishes is a waste of effort. 

The work of the station has in the past been concerned chiefly with 
the biology of the commercial fiishes, principally the plaice and eel 
and the oyster fisheries. The food, growth, age, local races, trans- 
plantation, migrations, and legal protection of the plaice and the 
effect of the various methods of fishing upon the local stock of fishes 
and the bottom fauna in general have been investigated, as have also 
the migration, sexual differences, and local distribution of the sexes 
of the eel, with reference to legislation for their protection. The 
effect of submerged electric lights upon the movements of the eel, 
looking toward the control of the commercial fisheries, has also been 
the siibject of inquiry. The distribution of the plankton and of the 
bottom fauna has been determined for severd typical hx^ities; 
One of the most important lines of work at this station has heeif 
adaptation of the gear of commercial fishermengto the uses of biological 
^lOjfatioh as, notably, in the case of the otter trawl (see Petersen, 
1898) and th© PatOrsen young-fish trawl now universally used in > 

^ facQitieei to students or investjgators, but 

ih ihe iii# .Work of .mpriue -ei^oration wfitl find 
much to to the Ifyborg {Ration. 

^ fho ^ of Doctor work have appeared in an irregu* 
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1890-1908, mcluded in the annual "Fiakeri Beretning” of the sta 
tistical branch of the fisheries bureau. Bonie of the reports have also 
appeared as reprints in English. . 


DANISH FRESH-WATER BIOLOGICAL LABORATORY (OF THE 
UNIVERSITY OF COPENHApEN). 



Field station located on PQreaoe near Lyngby (Frederiksdal), Denmark. 

Office and laboratory of the director^ Slotqgade, HillerOd^ near Cope n hagen. 

Director^ Dr. C. Weeenberg-Lund. 

Telegraph addreas, Wesenbeig-Lund, HillerOd. 

Temporary assistants in chemistry, botany, and zoology in summer months. 

The Danish fresh-water station owes its origin to the enthusiasm of 
its present director, whose early investigations upon the fresh-water 
biyozoans and rotifers opened to him the possibilities of such a 
station in Danish waters. As assistant in the Veterinary and Agri- 
cultural .School at Copenhagen in 1898, he secured small grants for 
the beginning of the station's work in the summer vacation^ and in 
1900 the enterprise was taken over directly by the Kultus Ministerium, 
receiving a regular stipend from the state until 1906, when it was 
transferred to the university as one of its regular departments, with 
regular annual stipend. 

Its administration is entirely in the hands of its director, who in 
turn is responsible to a committee of the faculty, consisting of Pro- 
fessors Jungprsen and Warming, heads, respectively, of the depart- 
ments of zoology and botany in the university. 

Its budget consisted in 1908 of a regular stipend of 5,000 kronen 
from the university and a special grant of 1,500 kronen- from the 
Carlsberg fund» a fund independent of both state and university, 
administered in the encouragement of research. It also received a 
special grant of 4,000 kronen from the university for the purchase 
of a motor boat. In the past other special grants have been made 
from time to time for equipment, assistance, and expense of publica- 
tion, both by the university and the trustees of the Carlsberg fund. 

The station is thus dependent upon both state and private ^nds for 
its equipment and current expenses. The income is spent as follows; 
Salaries, 1,500 kronen; explorations, assistance, publications, 4,000 
kronen. . • 

The work of the director of the station has been carried on in • 
many Danish waters, as well as in others from Iceland and Jan 
Mayen to the Alps. The present building and equipment are in the 
main meire temporally adjuDcts to his work, The present field head- 
quarters are located upon Foresee, near the bid oastle of Fredeiiksdal, ^ 
not far from Lypgby, and about' 23 km. from Copenhagen. . It ' * 
is reached from the city by rail to Lyngby lUoid la^ s^amer to 
Fredeiiksdal. , 






^ WOLOaiOAL 8TATION8 OF XTm'OPB. 

The present station building is the old deck house of the steamer 
Ingdfy used as a laborato^ in the Danish expedition of 1897. 
It is a small onenatory wooden structure (5 by 5.7 m.) on masonry 
foundations at the water’s edge on the eastern shore of Foresee. It 
contains three small laboratory rooms, iinth limited laboratory spac 
for 4 to 6 persons. It is economically furnished ^th shelving, table 
wall cases, lead-lined aquarium table, and small aquaria with met 
or wooden frames. A small tank upon the outside stores a limii 
yater supply drawn from the adjacent lake. 

The equipment of the station includes a small supply of glassware 
and the more commonly used chemicals and reagents, a Krogh CC ^ 
analysis apparatus, an ample supply of nets and dredges, reversing 
thermometer and bottom samplers, plankton nets of the Apstein 
and Fuh^aim models, closing nets of the Nansen pattern, and a 
new pattern recently devised by Doctor Wesehberg-Lund. The 
station possesses five microscopes of Zeiss, Leitz, and Seibert make, 
and microtomes, etc., for preparation work. In addition to row- 
boats on the several lakes under investigation, the station has a new 
motor launch Mysiden^ 22 feet in length, 5) feet beam, with a 4.5- 
horsepower Standard” benzine motor. The boat is equipped with 
a small hand winch for sounding apparatus, small dredges, and plank- 
ton nets, and with a hood and work table for microscopical work on 
board in the field. 

The station is fortunate in the possession of the fine library in the 
office at Hiller5d, collected by its director, of about 6,000 volumes 
and^pamphlets dealing with limnology, fresh-water fauna and flora^ 
and plankton investigations. The collection is very complete in all 
phases of the subject. There is also a collection of 4,000 to 5,000 
samples of fresh-water plankton, mainly from Danish and European 
waters. In additiou-to the facilities at the station itself, the great 
resources of the laboratories and library of the University of Copen- 
hagen, including is well the library of the Royal Academy, are 
available for purposes of investigation. 

In the past no courses of instruction have been given in connection 
with the station, but in the future regular courses are to jie offered 
to university students at the station in limnology and plankton 
problems. Advanced students have, however, resorted to the station 
every summer to the limit of its capacity for the purpose of carrying 
on research^ The Eultus Mihisterium grants annually a sum of 200 
w^^ to pay the summer expenses of four selected 

\^ji4®pts cn the biological i^epartment of the university in 

i^jdnbti^ No special features are offered to 

teacbers, and the station is in hp way directly related to the fisheries 
0 ^ fis^^ It has been in the past solely a research 
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Properly qualified investigaliors will be admitted to such facilities 
as the station cim otfer on application to the director without chaige. 
Fresh-water material for investigation is furnished by the station as 
far as possible on request. 

The lines of investigation, followed at the station in the past have 
been faunistic studies of the biyozoansand rotifers, the study of the 
planirton, especially the seasonal distribution and variation of its 
^ constituent organisms, the gases of the lake waters and bpttom 
deposits, the origin and formation of marl and peat both from the 
biological and chemical standpoints, and the fossil invertebrate 
fauna of peat formations. The station has control of an interesting 
series of ponds in the adjacent national forest, which illustrate the 
several stages of transformation into peat bogs, and is making a 
complete record of the chsmges year by year. 

The researches of the station have appeared in various scientific 
journals, and since 1900 the publications of the director form a 
series of contributions ''Dansk ferskvand.Biologisk Laboratorium,’’ 
Op. I-XII. No. V of this* series, ^'Studier over de Danskn Soers 
Plankton,’^ 1904 and 1905, forms two quarto volumes, with many 
plates published independently by the Carlsberg fund. 

The Danish fresh- water station has little to offer the investigator 
in the way of an elaborate building, but its record in research, its 
library collections, and its field operations areti^<^ptional among 
the fresh-water stations of the world. 

Foresee is a classical locality for a fresh-water 'biological station, 
for it was at Frederiksdal, near the site of the plfSaent station, that 
the great Danish naturalist, 0. F. MQller, made in the eighteenth 
century his pioneer explorations into the unknown and marvelous 
' minute life of fresh water. His “ Vermiui|i terrestrium,” ‘'Wtirmem 
siissen u. Salzigen Wassers,’* ''Ammalcula infusoria, ''Entomos- 
tracco," and ''Zoologioa Danica*' all bear evidence to the variety 
and abundance of forms available in this locality.. \ 

Foresee has an area of 969 hectares and is 40 m. deep. It freezes 
in January and is open again in March or April. The highest tem- 
perature of the surface is about 24^ C. The amplitude of the yearly 
temperature oscillation at the bottom is about 2.8^ C. '^he water 
is rich in dissolved carbonate of lime. The shores are gently sloping 
and covere<f"^th broad zones of vegetation {Sdrpua-Phragmites 
zoney Potamogetan zone, Chora zone of about 9 m.). The bottom 
‘ cc^isists of lake marl with rich layers of limonite. 

,Owing\to ebalky ^vater the stones and stems of the plants are 
covered with rich lime deposits. Through the rivulet MOUeau the 
lake is in comzriunication with many smaller lakes "and ponds with 
gftatly different life conditions, and scattered over the country many 
.:Sinall isplate4 ponds ind marl pi^ are found. 
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The Uttoral sone abounds in animial Ufe; most ^ of the littoral I 

animals of the Baltic region are here represented, fin the depths of | 

the lake Ve find the' relict fauna of the Baltic lakes, Mysia rdida^ | 
etc. Diatoms predominate in the plankton in me greater part of 
the year, but at the highest summer temperatures, Anahaam and 
Lynglya are common. Plankton rotifers and Gladocera are the main 
forms of the zooplankton. 

CENTRAL BUREAU OP THE INTERNATIONAL COMMISSION FOR THE 
INVESTIGATION OF THE SEA. 

^ (Coitseil Permanent International Pour TExploration de la Mer.) 

Geneial eecretaiy, Commiastoner C. F. Drechael. 

Hydrographical asBiataDt^ Mr. M. Knudsen. 

Biological iMiatant, Dr. H. M. Kyle. ' 

Office, Jena Koefoedgade 2\ Copenhagen, Denmark. ' 

This bureau, established in 1902 as the central office, has for its 
function the coordination of the work of the various governmental 
bureaus and the publication of their joint investigations. The general 
business of the commission is conducted through joint meetings of the 
•members of the several .bureaus of the different cooperating States at 
• which the programmes of work are outlined and discussed and the 
reports of committees having charge of joint investigations are dis- 
cussed and approved before publication. The central qffice disburses 
the funds for general administrative purposes and publications only, 
andi for the time, those supporting the central lal^ratory at Chris-.^' 
tiania, now discoAtinued.^ \ “ 

The cooperating countries in 1909 are Germany, Belgium, Den- 
mark, Finland, Great Britain and Ireland, Norway, Holland, Russia, 
and Sweden^ 'The' annual budget for 1908-9 was 10^803 kronen. 

The publications consist of a series of '' Rapports et'rrocfes-Verbaux 
des Rfiunioi^,^' Vols. I-XI, 1903-1909, a “Bulletin trimestriel des 
r^sultats croisiftres pfiriodiques,” Aiin6e 1902-3 to 1907-8, 7 volumes 
to datej a seri^ of “Publications de circonstance,“ Nos. 1-46, 1903- 
1909; and a “Bulletin Statistique,** vols, 1-3. ^ 

The work of the biological assistant is mainly in connei^tion with 
fisheiy matters and fisheries statistics. The central bureau is now 
the source from which the standard sea water is supplied to th^ 
cooperating bureaus and othes(g. 

DANISH DEENsEA COMMISSION. 

(i^mmiwionen lor HavundersUgelser.) 


Ghiinnan, .Commfigipiier C.-'F. DiediMl. Memben: Dr. A. 0. ibhaneen, Mr. Martin 
Kwdsen; Dr. F. Mortensto, inspect ol fiaheriee; Dr. Joba. Schmidt, Dr. 0. H. 
. Oitenfaid. ‘ '• :• 

Iw Koafoengide uyCoptnihageo. ' '.O- 
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The operations of the Danish bureau include seasonal cruises to 
^ the Faroes and Iceland, the Belts and Kattegat. Especial attention . 
has been given by this bureau to the life history of the eel, to the 
early stages of the various species of cod, to hydrographic and to ' 
plankton work. The publications include a series of “Skrifter" 
(1904 + ) and a ''Meddelelser^^ (l504 + ), with subseries, *^Fi8ke^i 
Hydrographi, and Plankton,*' The bureau maintains a fisheries lab- 
oratoiy in chaige of Dn Jobs. Schmidt, where the ichthyological vfOrk 
is done. This laboratory contains a remarkably fine collection of 
the young ^pelagic) stages of North Atlantic fish. There is also a 
plankton laboratory in charge of Prof. C. H. Ostenfeld, and a hydn>^ 
grap!.!cal laboratory under Mr. Martin Knudsen equipped fdt salinity 
determinations and gas analysis. A specially devised Knudsen 
water bottle may be seen at tliis laboratory. 

. The field equipment of^ the station consists of the Thor^ of the * 
English steam-trawler type,' a two-masted schooner-zigged steamer 
of 205 gross (75.6 net) tonnage, length 115 feet, beam 2l/feet, draft 
14 feet, with triple expansion compound condensing engines of 326 
indicated horsepower, capable of making'8 knots per hour on a coal 
consumption of 6 tons per day. rier bunkers carry 70 tonsfof coal. 

. She carries a powerful steam winch with 2,000 fathoms of sfoel cable 
li inches in circumference for dredging and trawling and has a.ie- 
raarkably efficient equipment of otter trawls for bottom and pelagic 
work, eel trawls, land Petersen young-fish trawl, pelagic nets, seinesi 
long lines, etc., as well as a complete outfit for plankton and hydro- 
graphic work. . < 

Literature: Schmidt (1904). 









: CHAPTEE Till, 

OtHEl ETOOPEAN COUNTEIES. 

HOLLAND. 

The tiny country of Holland has maintained since 1876 a Vigorous 
station at Helder, to which w.as attached, in 1902, the Dutch branch 
of 'the International Commission. One nf the finest aquarii^ in 
Europe, with research features attached thereto, has been maintained 
at Amsterdam since 1886. Although the pioneer sununer seaside 
laboratory was opened at Ostend by Prof. Van Beneden in 1843, no 
.permanent marin^ laboratory exists to-day in that country, though 
a fresh-water station on a private foundation was opened in 1600 by 
Doctor Rousseau at Overmeire. 

■TATZOV OF THS SOOLOOiOAL 800XITT OF TSl VXTHULAV1>8, 

BOLLAVD. 

Director, Dr. H. C. Redeke, Het Zoologiach Station der Nederlandsche Dier- 
kundige Vereehiging Helder, Holland. 

Amstant director, Dr. J. J. Teach, Helder, Holland. 



• In 1876 the Zoological Society of the Netherlands voted unani- 
mously to establish a marine zoological station on the coasts of Hol- 
land and appointed a committee>consisting of Profs. C. K. Hoffmann, 
P. P. C. Hoek, and A. A. W. Hubrecht to carry out the enterprise. 
Being unable to fix upon a site for a permanent location, it was de- 
cided to establish for a few years a movable station that could be 
taken down and re-erected at a new location as seemed desirable: 
Accordingly a sum of 6,000 florins was raised and in the summer of 
1876 a station was opened at Helder, at the mouth ot the Zuyder 2iee, 
in a small wooden structure (5 by 8 n^) in ^ch places, with none too 
ample room, were provided for seven investigators. The "building 
contmned a vrorking library, supplied by the ^ciety and the Dutch 
uDiversities, and was equipped with the necessary glassware and 
chemicals. ^ ^ 

For a period of fifteen years the station continued on this basis. 
The society nominated each year a committee who had charge of the 
affmrs of the station, determined its location, collected and expended 
the funds, ap4 printed an annual Jaarverslag'* m the “Tijdschrift" 
of the soeiefty, id which the operations of the station were related, 
the fuhds were accounted for, and occasional notes on the summer’s 
colorations were plac^ on record \ * 

The station was opened only during' ^e summer months, was used 
for research by the zoologists of Holland, and "had no permanent 
SIS 
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staff. The building was enlaiged by the addition of an aquarium 
(2 by 5 m.) in 1878 and a director’s office (2 by 5 m.) in 1880. In 
1876 the station was located at Holder; in 1877 at the other end of 
Holland at Flushing; in 1878-79 at Terschelling; and in .1880 at 
Nieuwediep. In 1881-1883 it was located at the mouth of the Scheldt 
and was used in investigations in ostreaculture, returning in 1884 to 
Flushing ejid going in 1886 to Delfzyl, in a brackish water bay. In 
1886 and 1887 it was again located at Nieuwediep, and in 1887 at 
Enkhuisen on the britckish Zuyder 2^. 

In 1888 Doctor Hoek was appointed counselor to the Qovemment 
in the matter of the . fisheries and became permanent director and 
resident at the station. . ^ 

A legacy of 5,000 florins gave the initiative to the construction of a 
permanent^ building which was located at Holder and completed in 
1889 at a cost of 20,270 florins for buildidg a|d equipment. Scien- 
tific societies and friends of the enterprise, contributed 5,250 florins 
and the balance was secured by loan. The movable laboratory 
served as an annex for five years, when it w^ replaced in 1894 by 
an addition to the building costing 10,000 florins, made possible by 
a gift of 2,000 florins and a new loan, together with an increased 
annual allotment from the (jovemment. ^ 

Ifa 1902 Doctor Hoe^ was called to the secretaryship of the newly 
established International Commission for the Investigation of the 
Sea at Copenhagen, and the directorship of the station fell to the 
hands of*Dr. H. C. Redeke, its present director. 

4 The Helder station has been from its inception primarily a research 
institution for the staffs of the zoological departments of the. Dutch 
aniversities and their research students. It has not undertaken to 
provide for formal instruction of dny grade. It has received from 
time to time some government aid, and official investigations into 
questions of the fisheries have been carried on within its walls: 
Since 1888 its director has been intimately a^ciated with the official 
fisheries work of the Dutch Goveiiiment. 

Investigations carried on at the station are published in the **Tijd^ 
schrift der Neederlandsche Dierkundige Vereehiging,” the organ of 
the society in charge of the station. 

^ The station is supported by annual grants from this society and 
others in Holland, by private gifts, and small annual grants from the 
Government or local authorities.. 

The station is open to members of the society on application to the * 
director, and to other competent investigators when the limited 
facilities j>ermit. No cha!^ is made for the privileges of the station. 

- Glassware and reagents are supplied, but* investigators bring their 
DTO instruments. The station is open throughout the year. 
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BIOLOGICAL STATIONS OF BUBOPB. 


^ Holder is a small city located at the northern extremity of the 
/ peninsula, of North Holland, at the entrance of the Zuyder Zee. It 
is reached by rail (61. miles) or by steamer from Amsterdam. ^The 
building stands in a small park on the great dike of Nieuwediep; It 
is a neat stone^ building of two stories, containing the laboratories 
and the residence of the ^Irectbr. The original building of cruciform 
outline with extreme dimensions of 12 by 23 m. has received at one 
comer a rwtangular addition 8 by i6.5 m. The ground floor is 
given over entirely to the purposes of the station and contains a ves- 
tibule (6 by 6 m.), from which a hall leads to the aquarium room (6 
by 8 m.), the office (6 by 5 m.) and laboratory (4 by 5 ,m.) of the 
director, the library (6 by 8 m.), and the two laboratories (6 by 5 
and 4 by 5 m.), and stairs to the director's quarters above. In the 
wing, in addition to the aquarium room, there are to be found four 
small rooms serving as storeroom (3 by 3.6 m.), machine room (3 by 
5 m.), clerk's office (3 by 4 m.), and service vestibule (4 by 4.5 m.). 
From this ^ng stairs lead to two laboratories (each 4.5 by 5 m.) and 
a storeroom (3 by 3.5 m.) in the second story, 0\ring to tliis dispo* 
sition and arrangement of the rooms and windows in the building the 
available space for research tables is relatively small, there ^ing: 
room for but five to eight investigators in addition to the director. 

The shallow waters and sandy shores of. Holland do not afford 
either the quantity or variety of life that occurs in the tide-swept 
English Channel or the rocky shores of Normandy. The Hetder 
station is, however, unique in its location at the entrance to a large 
body of brackish water, AuMpecific gravity of the Zuyder Zee being 
1.006 to 1.013, as compared ^th l.t)24 in the North Sea. The great 
rush of the tidal currents past Helder keeps open a deeper channel 
to the sea, and provides for a niore abundant local fauna upon the 
rocks of the great dike and the piles of the harbor constructions. In 
general the marine flora (other than pelagic) is very poor, though 
^ Helder is the only point on the coast of Holland where Laminaria ^ 
occurs. 


A very full account of the fauna and flora of the Zuyder Zee is to 
be found in the paper of Van Breeman and Redeke (1908) in the 
^‘Zuyder Zee Rapport." 

Literature: Hubrecht (1890), Dean (1894), Sand (1897), Dollfuss 
(1888), Hoek (1885, 1895), MacLeod (1884), qiid Verslag in the 
"‘Tijdsclmft" (1876-1908). 
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niTTOB iXA rXSHXEXXS sonxTino bvxbau. 


Mentiflc adviMT* P. P. C. Hoek, Haarlem, Holland. 

' Director, Dr. H. G. Redeke,* RyksiiuUtut voor het Onderaook der Zee, Het Zoo- 
togiach SUtion, HeMer, Holland. 

A^ria^nti, Dri.ir.J;Teedi,.F. liebwt,^H^^ 
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The Dutch fisheries bureau«^in additioa to a general scientific 
adviser in the peiron of Doctor Hoek» maintains a scientific bureau 
for the study of the sea (RyksinsUtut voor het Onderzook der Zee) 
at the Helder zoological station^ which is the agency by which the 
Dutch (Jovemment cooperates with the International Comn^ission 
for the Investigation of the Sea. Two laboratories are maintained — 
a biological laboratory in the Helder station and a hydrographical 
one in a small building adjacent to the station. Investigations at 
^a are carried on in a leased steam tug, adapted by special recon- 
struction to the needs of the work. The iroddn is a paddler wheel 
steamer 40 m. long, depth of 3.95 m., and 7.5 m. beam, with a draft, 
when coaled, of 2.4 m. The compound condensing engines of four 
cylinders drive the paddle wheels (diameter, 4.S m.) at a rate of 36 
turns per minute. The waist of the vessel is occupied by the laige 
engine room and bunkers (capacity, 75 tons). Behind this are two 
cabins for the scientific members of the staff, and a thiru m the poop 
for the director. The laboratory (3 by 4.5 m.) is pla^d athwart- 
ships immediately behind the bridge, and is w^ell lighted by eight 
windows and a skylight. It is equipped with -zinc- topped w'orktable 
along the front w’oll and lockers for instruments and glassware on the 
rear wall. 

The oceanographical equipment consists of Ekman's, Nansen's, 
and Pettersson's current meters; Pettersson-Nansen water bottle,. ; 
Richter thermometers, Fuess barometers, and Assmann anemometers ■ 
and psychrometers. 

I file biological equipment consistvs of a large otter trawl (widt)^ of 
opening, 30 m.) with tw’o dredging cables of. galvanized steel (2.626 
inches in diameter), each 300 ni. in length and made in four parts, 
connected by patent links. The cables are worked by a steam 
winch on the forecastle. There are also a small otter trawl, a small 
bean^ trawl, and a number of triangular and rectangular dredges. 

For pelagic work the equipment includes a Hensen vertical quantita- 
tive plankton net, a surface **larvar' net with a ring 2.25 m. in 
diameter and bag 10 m. in length, wdth tfetachable copper cylinder at 
end. There is also a “Dutch'' nct'for fish eggs, with ring 1.1 m: in 
diameter and bag of silk bolting cloth with mesh 0.5 mm. in width. 

The budget of the scientific bureau for 1909 was as follows: 


Salariea and remuneration. .... . i ...••** * 400 

Hire of veaeelB, acienti6c etcOT; . i . . . . . I 17, 600 

Coatribution to Interhatronal Council lor Investigation of the Sea. 3, 15(0 ' . 


Total. 28,160 


, Total. 28,160 

In addition, the general fisheries bureau allots 8,000 florins to bci- 
entifio and statistical work, not included in the above. 



I 
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The opermtora of the Dutch division of the Internstionsl 

Commission for the ItivesUgation of the Sea is the North Sea south 
^ 54 ■ north, off the coiut of Holland. Ihe lines of inyest^ation fol- 
lowed, m addition to the common programme of staUstical work and- 
the quarterly cruises, include a study of the movements of marked 
fishes, the occurrence and distribution of eggs and f^, and the natural 
history of the flat fishes. 

The results of the investigations appear in a Jaarbbek'(1003.|h), 
VangsUtistieken van Hollandische Stoomtrawlere (1903-4 + ), and a 
Verhandelingen (I Dpel, 1906 ; 2, 1909). 

AQVAMXJJM OF THE EOTAXT tOOLOOIOAL ftOClXTT OF AMSTXUAIC (**SATI7EA 

AETM MAOIITEA”), . • ^ . 

Director, Dr. C. Kerbert, Aquarium, Jardio Zoologique, Amatordam, Hollaod 
with five aasistanta and attendants. * 


The aqukrium of tite Royal Zoological Society .of Amsterdam, both 
m its equipment and in its relations to education and research, fulfills 
many of the functions of a fresh-water and marine biolopcal sUtioh. 
Though it is nearly 50 miles from the open sea at Holder, marine 
aquaria of an excellence unsurpassed in northern Europe are main- 
tained in it throughout the year in a high state of efficiency. 

The aquwum wes developed in connection with the zooiogical 
gardens which are maintained by the Royal Zoological Society'll 
Amsterdaip, a private organization of large membership (4,200) and 
an annual income of 200,000 guilders. Members are admitted to the 
aquMum, which is not open to the public, though forei^ers are 
admitted to this privilege upon payment of 3 guilders (S1J20). 

Grounds of an area of 10 hectares, costing 1185,000, were secured in 
1877, and the building was completed in 1882, at an expense of about 
S160,000. 


The ground for the aquarium building was ceded by the city on 
condition that provision be made for the zoological laboratories of 
the univdleity. Provision is.4^rdingly made* for a lecture room 
and laboratories and ample space for a zoological museum. Students 
are permitted under cer^n restrictions to make use of the facilities 
afforded by the zoological garden and aquarium for study and 
research. -No formal provision is tnadeflor irtvesUgators not Jtiem- 
hers of the university. \ ' 

t^trlte of ^e screntific investigatroi^ of the zoological society,' 
including the results from tbegarden and aquarium, are published in 
the" Bydragen tot de DierhimdeV’ an illustrated quarto series (1848 + ). 

The aquarium is m the eastern part of the city And stands at the 
southsMt eoraer the zoological gardens on the ."Middenlaan.” 
Tto building is a masonry structure of two stories, resting upon 1,740 
P?^’ It ntands in grounds with an area <ff 2,735 sq. m., aad W 
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extreme dunensions of 29 by 87 m. In the beaement or lower stoiy 
(PI. LV, fige. 1 end'2) are the three long resenroira (J, b\ fig. 1) for 
Ma watery- with a opacity of 116 cu. m., together with the service 
passagee; filters, and machine room. 

On the main floor (iiecond story) (PI. LV, fig. 3) is adong central 
hall (.4) (6. by 40 m.) a-ith twenty ejchibition tankk ranged along the 
two long sides. This room is lighted through the aquaria solely. 
Ventilation is provided by cimular windows of red glass, which admit ' 
. but little light, in the vaulted roof. The hall is entered through a 
handsome portico (C and V) from which open the office (if) and 
laboratory (G) of the directdr, the office (//) of the custo<lian, store- 
room (/), the workrooms (A, /O for the personnel, and the service 
corridors (D, D), 1.8 m. in width, entered from the service rooms or 
from the lower floor. ' 

At the far end of the malih hall is the entrance into the room {B) 
(10. by 16 m.) for research aquaria. A semicircular projection at the 
end of the building provides for a circular lecture hail ( Jf), 12 m. in 
diameter, with adjacent lalraratories (.V. N, 0), and offices (P, 
occupied by the zoological department of the university. Uporj the 
long facade of the buiUing is a second portal (C), which leads to the 
three muMum iboms {L, L, L), 

• Grwt care J»en taken in the plan and construction of this, one 
of the largest/ and most costly of the aquaria of Euro{>e. The exhi- 
bition tankB/(a) rest upon arches (fig. 3) oKsolid masonry *and are 
themselves J^laced between the pillars of superposed arches ’of the 
upi^r floor,' The walls of the tanks are of massive brick work (0.65 
m. thick), line<l with cement, and provided .with rock-work backs. 

Upon t^e left-hand side of the hall are nine tanks of sea water 


(total capacity 85 cu. m.) and upon the right eleven (total capacity 
61 CU- ny.) for fresh v/ater. In all, five sizes of tanks are used, the 
inside dimensions of which in meters are given in the accompan}*ing 
table; 
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ttmfcs are abundantly illuminated by oblique overhead win- 
and glazed with plate glass fitted to the masonry front, 
fing agaijist rubber blo^ and set in. minriiiw cement. The 
lemons of the glared openings vary aceprding ^ the tank, the 
'^Es ra ngin g firom.1.25 to 2.75 m. and the thickness from 25 to' 
4M04VBuU,4r-10---22 
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48 nm Eadi opNaning bias a ledge about 0.5 m. wide upon w bi^ i p 
'ubels/'are placed and a curtain which may lowered when the ' 
tanks are undergoing repairs or being dean^. 

In .addition to* exhibition tanks there are thirteen smaUer ungli^ 
tanka (B \-B 13) which serve for the storage of reserve animals or 
for those which are in the process of acclimatization to life in aquaria 
or for those which have been withdrawn by reason of their un- 
healthy condition. , Of these, nine (capacity 13 cu. m.) are for sea 
water and four (capacity'd cu. m.) for fresh ws:ter. 

In the smaller aquarium room are twenty tank' aquaria upon 
tables ^d sixteen aqbaria vessels. All are richly supplied with 
v^tation and a number are so piped that they may ^e connected 
with the circulating system if nhceMary; but in the inain they are 
not circulating aquaria. Two large aquaria and a number of smaller 
ones are. used for smaller marine animals and the remainder as 
fresh-water aquaria. Four, of the large arid five of the tmaller 
aquaria ar9 kept warm by hot^water pipes beneath them and at a 
constant teiiiperature by means of thermoregulators (system of 
Professor Weber). In these aquaria are kept tropical fishes from 
India, China, and South Auierica. . 

aquarium is a hexagond .basin 2,3 m. in diameter and 
p.45 mi in depth, with a capwity of 3 cu. m. and a cefitral fountain. 
There are* also four'freshrwater aquaria (76"^by 150 by 48 cm.) with, a 
oapanity of 552 liters arid smaller ones (53 by 95 by 45 cm.) holding 
227 liters. These aquaria have brass frames and are covered with 
firhmes of wire netting. 

The salt-water supply is t^en at a considerable distance from 
shore in the. open sea and is s&pped to Amsterdam in wooden ahAp 
^ out 50 cu. m.* is added yearly to the supply to make up for waste 
and loss, the total stock on hand being about 600 cu. m. The 
pumping plant is in duplicate. The water is pumped by a Babbitt 
metal pump driven by a 4-horsepower gas rngine, to the reservoirs 
<m the third floor. Three reservoirs have a capacity of 20 cu. m. 

lined •with asphaltum. The water is distributed 
• thence in' 19 Cm. mains of ..enameled iron with flange joints and 
laterals of glass and rubber. Pipe joints and fittinra are set in 
k., .. • . 

ysAer is deflvered from g|ass tips overhead q>ray to the' 
^ ^ a surface orifice *at the rear of the 

^ ‘ pipes .ericSred m masoniy on tbe 

flltlW. Each' 







* -'llfr#- 


f-iMfit A ^t^tdin clean'd thiroiuh a' 

’ e/'tnth hard-rubber yalvi^^ ' 
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FIG. 3. 



1^. 2^R0SS SECTION THROUGH MAIN AQUARIUM ROOM AND BASEMENT. 
A, Mftln aquarium room 'with SO peripheral tanks (1-2^. 


RQ. S^ONQITUOINAL SECTION THROUGH AQUARIUM TANKS AND SMALL AQUARIUM ROOM. 


c: Vortlbuleii. D, Service corridors. E, Workrooms for aquarin. F, Keeper’s room. G, Laboratory of ohleif 
L. Museum. M, Aumtorium. N., Laboratories. 0. P, Q, Laboratory and offices of iustructora Entrances to laboratories. Z, Elevator. 

Jr¥| OMlrwftl€rUtuU« Frau-Wfttdr MlPlIi, A (1^18)| A696TT0 UU1U« 

PLANS OF AMSTERDAM AQUARIUM. 






- 'f/ 
















BELOIAK BIOLOGICAI/ liABOBATOET* 


826 

Prom the iguana the water passes to the filter beds above the 
great reservoir tanks. Those are of hoaK^ wooden planking and 
contam a layer of stones with gravel and sand (20 cm.) above. The 
filters are in duplicate, but one being used at a time. "VWth the pur- 
jwse of )>erinitting a complete sedimentation and fermentation of 
the water the reservoirs and filters aro so constructed that the filters 
discharge at one end of a long reservoir. Surface witor only is’ 
drawn off at the other end aqd the’ water passes thence through a 
second long r^rvoir before reaching the intake of the pump. 

The Salt-water system is thussa clos^ one. Hie fresh water, on 
the other hand, ‘after sedimentiqg in »e long reservoir is passed 
tBough the aquaria and discharged to the sewer after use. 

The aquaria ar^ anaply stocked, a collection bemg kept at Helder * 
for this, purpose. Shipments are made in wooden tanks (0.9 hi gh 
0.75 m. diameter) with reduced opening. ’ • * 

fin addition to an extensive assortmepji of molliisks, arthropods 
worms, echinodorms, sea memones, and other ccelentei'ates froin 
the coasts of t^ Netherlands and the English Channel, the aqua- 
rium kpepa constantly, on exhibition an ‘extensive variety of &hes • 

freshrwater and marine, tropical and exotic,’ as well as the nativt 
ones. ' ■ , ' 






Among the notable achievements of Doctor Kerbert 'hav^''%een 
^.the successful. instaUation of a herring tank (pelsgiq fish bemg noto- 
riously difficult to handle in aquaria),^ the rearing in captivity of a 
. number of fishes, "and especially the breeding in. the of the 

giant-salamander of dapan.- . ^ 

: Diterature,: Kerltert (1888, 1905, 1906), Hoek (1896). 

BELGIUM. 

Bumjur raxsH-wama aioLoeioaL* i.aBoaaToaT, ovxamax, MSLoxui, 

Direc.tor, br. Ernest Bouweau, SI, Bue Vsutier, Brux«noe,| Belgium. 

The “Station Jiiologique d’Ov^eire” wasopened in April, 190^ 
under the directorship of Df. Ernest Rousseau^ to whose efforts ite 
foundation was due. Commissioned .by the Royal Museum of 
Natural History of Brussels to conduct an epqiloration of the. fauna 
• of th^ fresh waters of the country, ho became convinced of the do-- 
sirability of a fresh-water station and finaUy selected a location in 

lowoi'- ^pum, upon Lake Ovenneire,’ ps the most fJkorable« 
Situatiom^ on account of the richness of the local faunanindi of Uib .3^ 

accessib^y.fromjBcientifia centers qf thi^country. : xS 

^•The.stktich to a'private tenture-establisKed and equips by' &e < 
director and has no organic -connection with, the mdveisities or 
^lentlfic UMtitutioM of Balgliim, ^ 4 

small aiim aaddendei' iwurces of itotfstatbn ^ 

•/the am: hA««v«r. 


however, Wo' wieearch 
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«h«j^ axeept forreagroti W ,t6 oompetebt invaetigatort ubon 
•ppUcataon to the<Urector. The station doesW supply microsco^ 
or nnorotomes. . . 

The prograinme of the station as outlined by the director include 
the scientific point of view (1) a qualitative analy^ of the 
locd faima and flora and the formation of a repretontative. collection ■ 
which A^ l^me the ptoperty of the State; (2) a quanfitative 
inventory of the characteristic assemblages which .define the' types 
^ of local fauna and flora; (3) an investigation of environmental con- 
ditions with a view to determining this influence which they exercise 
upon the fauna and flora; and (4) contributions to: the anatomy 
.development, and clarification of % organisms of fresh vater. ’ 

** “ proposed to tosist in scien- 
tific instruction and the cultivatidn of popular intcfest in the biology 
of fresh watere by Iwtures, excuraions> and supplying df biological 
materials to, universities and schools, but not by formal courees. 

: Froin the economic stan^ihtf. the programme includes the study N’ 

of the destruction of fisheries^y overfishing arid diseases, the ii\tro- ^ 
duc^n of^new fish, the aug^ntation of re'tums from fish culture, 
arid (he, development of a scientific fish culture with hope of creating 
a national school and bureau of pisciculture. ^ 

The director of thri station is editor, of the ''Aimales de.Biologie 
I^ustre,” an international journal of hydrobiology, and much of 
^ spientific work done at the station appears in this journal. The 
P^Testigation thus far published are mainly faunistic. ' . 

' _ ’^e Overmeire station is located in Flrindersi northeast of BtrisUls. 

It is two hours b^ rail from' Bnisseis, Itouvain,juui!M'Anvera and 
t.ra hour .mid a Half from Ghent, near the commune ofOvermeire in 
tha. country of Waes, the “garden spnt of Belgium." . 

The buUding, the ‘‘Chalet Prince Albert" at the water's edge of 
the northeast shore of Lake Ovecmeirc, -is a two and onts^half story 
^dling of brick, adapterkto the uses of a biological station, the frirm 
of ihe structure and (be ample, windows lending themselves admirably 
■ to^ri purpose; ;On the ground floor are an aqUaritfin room, a tackle 
r^m, a clo^roorii and two smaU" laboratotW knd on the floor 
above, the atinple and completely furnished libriuy, a collection room 
ft photofpaphic dark room, and'two private roopis. » 

stfttioniii siiriply Jjut effectively equipped with the necessary 

ftod reagente neoed- 

on the toriftce of the floor aboye, 
^W l^ oripnriily sufficient to renew the .water in the aquaria twice 
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boat^» indiid]^ ai sail- boat and an ample supply of oollectiug 'appa^ 
; ratu8^ includiog Apstein pla^ton nets, dredges, tow nets, ther- 
mometers, etc. . * 

The libnury contains several hundred yolum'es, including reprints 
from many limnologists and sets of the publications devoted to this 
subject. The museum is intended to represent the local fauna and 
flora in full, and visiting specialists, are asked to contribute authen- 
tically named material to its collections. 

"^he Overaeire station is located in a region rich in pondsi msrehes, 
and swamps, on an dncient arm of the river Scheldt, the largest lake 
in Belgium, originally 18 km. in length) but now much Muced. by 
reclam'ation works. It communicates by a small canal yrith the 
Scheldt, whose lower reaches, an hour distant by train, aihird transi- 
tions to brackish and salt water, especiallyin the adjacent cieeks and 
mArshes, The faiiha-.and flora of ponds, marsh, swamp, late, river, 
and brackish water are thus accessible from tSiis station.. 

Literature: Rousseau (1906, 1906a). 


SPAIN. 


There ard*two stations on Spanish coasts, pne at Santander (1886) 
on the shores of the Bay of Biscay, and one recently opened at Palma, 
Balearic Islands, in afl51iatipn with Jhe Museum of Netural Sciences 
at Madrid. ’ ■ ' ' ■ ■ . ' 


KAUn BIOLOOIOAI. STATtOB AT SAltTAiniXa. 
(BHaoton da Blologloa lUrltlaa.) 




Director, Prof. Joe4 Rio}a y Martin. - ‘ 

• Ayudante, L\iis Alaejofl y Sanz. ^ ^ jr 

Founded in 1886 the present director, ^as an annual budget 
of 15,000 pesetas. It is not directly attached to any educational ■ 
institution! ' . 

Lit^turej Rioja y Martin (1906). ^ < 

KABUm SOOI.OaiOA£ XAB0BA1H>BT AT PAU^ KAJOBO^ ,0 t 

Diiector, Professor Oato-de-Bufo y'del Coe, Gabinete de Zoologia, UDiversidad, 
Barcelona, Stein. ■ 'S> 

Aasietant, DoctiortFueet, Lycde, Palina, Ifajoica, '.Spain. ' 

station at Banyuls and the Co^ial -relations which always 
emstjed bet^Mn its. fbunder ap the Univewity of Barcelona flh 
Spiaifl were idstrumental in bringing about the establishment of a 
. (jtatidp ib Spanish tenitbiy. The efforts of Doctor Oddn-de^Buto*. 
,pi»fe88oir; of teology at Barceloha, to interost the Spanish autboi^es 
'in tbe^.iniAtter'Vete crowned tdth sucwss in ioofl^ when a deitnte of 
i|te imoistbr of pubUci^tn^ipn^^^e^^ Btetinh itpd 

./bhiiteito direbtor.-'' Lh'.'' 
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The stiition is a national one^ wtnmexyof the Museum of Natural 
Sclent ' at .Madrid. .It^Teoeives an annual subvention of 41,000 




pesetas, of which, 10,000 are received from the ministry of agriculture, 
and the balance from the ministry of public instructiom Small 
suins m also granted<by the local and provincial authorities. 

•The station ,is open throughout the year and its facilities are 
granted without charge to investigators and students of all lands, 
upon application to the director. It maintains "a .biological supply 
department, furnishing living animab to Spanish universities and to 
otheifi upon application. It is primarily an institution for research 
in marine biology, but oceanographic investigations and the culture 
gf marine animals are both included in its projected development. 

The station is locaCed oli the south coast of the island of Majorca 
on the bay of Porto-Pi on the Gulf of Palma, about 4 km. southwest 
of the city 6f Palma, in a region of villas. A tramway connects the 
suburbs with Palma, a, city of *70,000 inhabitants. Palma is con- 
nected by daily, steamers (twelve hours) with mainland at Bai^lona 
and by weekly steamers with Marseille and Algiers. 

The. building stands on the soyth shore near the head of the bay of 
Port<>Pi on the water front.' It is *a two-story villa remodele'd 
for laboratoiy purposes with garden and a detached aquarium build- 
ing i^elow the terrace openings upon the street. * P-hotographic dark 
room and reservoirs for sea water are aL^ located in detached build- 
ings in tl^e garden^ . . 

Upon the ground floor are t}ie vestibule, director's oflice,* library, 
chemical room, and three small laboratories. In the seceim ^ry 
are found a large central room with shelving for glassware and col- 
lections and places for two workers^ and adjacent to it five cubicals, 
each equipped for a single person. Each private laboratory is 
equipped with a horsCshoe-shaped table, with central revolving 
chair,' cupboard for material) and shelving and cases for reagents, , 
and is provided with electric light and tap for fresh or salt water. 

Beheath the terrace in front of the laboratory, and opening turepSy 
upon the streets^elow, almost at sea level, is-the aquarium buUdi^, 
with a room adjacent for receiving, storing, and shipping the collec- 
tions and another used as a tackle and machine. room. The aquarium 
room (6 by 13 m.) is lighted by windows on the street face and fias 
lipon the other three walla eight cem^t tanks each with glass (0.5 
1.9 m*).* The tapks open directly^ the room and r^iye 
different, ^um are arranged to repre- 
! sept diffg^tat types^.^^ boitomvin the Balearic plateau, calcareous, 
ad volcanic Md/Mf iMh^ nodules and calcare^ 

^tic sands. The rich fauna exhibited in. the aquar|a is 
qutte1umiltt>^ diown at Banyuls. 
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The water supply is admitted by a eea pipe to a subterranean 
reservoir hollowed out in the calcareous took below tide level and 
lined with cement to prevent seepage or infiltration. After sedimentaA 
tion and cool^, it is pumped to five reservoirs'of reenforoedsconcrete 
on the terrace above with a total capacity of 20 cu. m., sufficient for 
a day's Supply to the aquaria. The pump is dHven by a iVhorse- 
power electric motor. The aquaria are supplied and aerate by 
simple overhead jets and the water is used but once. 

The station at Palma has as yet only the beginnings of a libr 
and museum. Its instrumental equipment is modem and excellent, 
including Reichert microscopes with one-twelfth and one-sixteenth 
immersion objectives, 2^iss binocular, dissecting microscopes wUh 
Porro objectives, Abbe cameras, Adnet ovens, etc. If necessi^ 
visiting naturalists are supplied, as far as the equipment permits, « 
with their instrumental outfit. Arrangements should be concluded 
in advance with the director by those wishing to use the microscopes 
of the station. 

The station is provided with two sailboats, the Ijicaze-DutMers of 9 
tons with captain and fouf sailors*. The boat" is large enough to 
make4ripqto adjacent coasts of the Mediten-j^ an. The.RoKvar I 
is somewhat smaller and will be equipped wit^ auxiliary motor for 
pelagic collecting and shore excursions. The station also has a 
rowboat and a folding canoe for exploration >f the grottoes and 
8ubte|Tanean waters Which are* found in Majorca.# The, steamer 
Cahrera ot 80 tons is utilized for explorations in deeper waters beyond 
the adge of the Balearic plateau. The marine equipment includes 
a large triwl, bottom and pelagic nets, dredges, traps, coral tangles, 
etc. ^ ; 

The sheltered ha^or of Porto^Pi affords a safe collec^g ground 
under almost all conditions of weather, and the Bay of Parma wit}^ 
its varied shores and wide range in depths and character of the bot- 
tom brings a rich and diversified fauna ahd flora within easy reach 
of the investigator at the station. An accessory station is projected 
at AJgecir^ on*lhe African coast.* 

The station at^ Palma promises to be an efficient instrument in the 
development of research and in the diffusion of scientific knowledge 
and in the growth of interek in science among Spanish peoples. 

Literature: Od6n-de-Bu6n (1908). • ' 

* j: FINLAND. N V 

TJie biologic^al stations in. Finland owe their existence primarily to 
educational a&d*research motives, hr the ease at least of the summer 
zoological station in Esbq*Lofo (rM9) associated with the zoological 
d^;:L.rtment 'Of tlfe University of Helsjngfors. Bconomic interests^ 
Jutye been more or less operative in cAse of the &heriM exp^ 

^ mtot etatioii at EVpIs (IS92) aad tj^ 
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paphical'biologioal conuniasion (1902) which carries Finlaad’s part 
in the work of the International. Commission for the InTestii^inn 
of the Sea. - 

iman nanam imuimT arano*. ayoTa, iman. 

Director, J. A. Sutdmui, fineries tnapector, HeUngfon, Finlaiid. 

Reeident director, FOnter A. Arimo, Evob, Finland. 

This fisheries station is located about 50 km. northeast of the city 
of Tavastchus near the Fowstiy Institute of Evols, in the midsFof a 
district of many small lakes utilized in culture experiments. The 
station was estoblished on public fuWds in 1892 by Dr. Oscar Nord- 
quist, at that time fisheries inspector for Finland. Its mam function 
is that of practical fish culture, but in connection therewith under the* 
direction of Forester Bernhard Wesson, the director of the stationfrom 
1892 to 1907, systematic work was carried on upon the life of Finnish 
freih^atm.' 

> 1^1 ft fisheries school has beeh established in connection with 

the station where a few pupils are. instructed yearly m the practice of 
pisciculture. Annual reports of the work of the station appear in the 
"FiskeriTidschrift for Finland.’’ 

Literature: Ericsson (1902), Levander (1906a,- 1906b), ^%o 


^SVlCmE SOOLOOXOAL BTATIOir, S8BO-I/OFO, FUTLABD. • 

Director Dr. K. M. Levander, toological latoratory, Univenity ol Hdlsingfors. 

In the period 1889-1900 Professor Palmdn established and main- 
tained on the iriand of Esbo-Lofo, 11 kip. southwest of Helsingfors, a 
summer Molog[ical station equipped with microscopes, glassware, and 
reagents 'from the zoological labbratory of the university at Helsing- 
fors and lodged m temporary quarters under the diiwtion of Dr. K. M. 
Levander, widely known for his investigations on the biology of fresh 
.waters, ’^e field of operations was a series of fresh-water lakes adja- ' 
cent to thb laboratory. This station was resorted to by advanced 
studrats and teachers for instruction and research. The results have 
appeared in the **Acta Societatis pro Fauna el Flora Fennica” in a 
numW of important contributions dealing with the fauna of fresh 
yrater, parAites of fishes, noteworthy for their extent and compre- 
hensive character. . ' . 

Uterature: Palnidn (1893). 


srexooBaraMAJ.-Bioinaioai. oommsiov or rattum fob tbx rnrsava- 
Tioyai. ixvssTieATion or TBx SEA. 

‘T 'Oeiitral: office and laboratory, Eorutatinskaton 8, Helsingfors, Fijt-. 
•'lan<L 

' kmbers, from ^Isii^ifors, Finland: K- F. Sltrtte, professor of 
phj^,^Teoh^he,Hochschule; Th. Hom6n, professor of physics, 
ot hydrographic investigation; O'. Melander. 
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dinctoVK'Of the lieteorolopchl Bureau; J. A; Sandman, fisheriea in- 
spector, director of fisheries investigations; K; M. Levander, docent in 
soolo^. University, director ;of plankton investigations. 

^ AssisUmts: Rolf Witting, .Assistant in hydrography; H. M. Palor 
maa, chemist; Sigmund Stenius, assistant chemist. 

The Pinni^ commission was established in 1902 in cooperation with 
the Internationa! Commission at Copenhagen and has for its field of 
operations the Baltic Sea north- of 69“ north, including, the gulfs of * 
Eiothnia and Finland. Its field is pe<;uliarj in that it contams the 
waters of less salimty than any other included in the area of the “ In- 
ternational investigations” an4 closed to navigation during a part of 
theyear. '* 

The special fields of investigation undertaken by the Finnish bu- 
reau aro largely determined by these peculiar hydrographic conditions. 
They include an analysb of the hydrographic conditions, with especial 

' reference to the local and seasonal variations imsalbity and relations 
of these factors to the cireulatiop of the Baltic and to the distribution 

■ of food fishies (plaice, spratt, cod), bottom life, and .plankton. The 
Ttoults of the work appear in the yFinlandische hydrographische- 
blologische Untersuchungen,” a quarto series (jf which two numbers 

• have (1908) appeiu^d. 

i'The hydrographical and biological results of the quarterly cruises 

• (¥»y> August, November) appear in the “Bulletin” of Jhe central 

bureau at Copenhagen. |r , 

The explorations, of the commission are carried on in the NautUvs 
(hbme port Helsingfors), a kScjge-rigged steel steamer specially built 
fo| the work. S^e has a length of 29 m., beam 6.1 m., draft 2.68 m., 
an!d gross tonnage of 150 tons. She has triple compound condensing 
en|e>es of 325 indicated horsepower and a speed of 10 knots an hour. 
Thbre is a, dynamo fpr electric lighting and a steam winch forward with 
hoiitmg power of 3,000 km. .for dredging and trawling, with 1,000 
me lers of galvanized^teel cable 11.8 mm. in diameter 'with breaking 
stniin of 7,600 km. and 400 m. of cable 3 mm. in diameter for 
hy( rographic work and small plankton nets.. The cost of the vesiel 
Fi nnish marks ($28,952). The boat carries a scientific 
stay of three, and the officers and crew number thirteen. The labo- 
ratory (2.7 by 2.8 'm.) is located forward and hgs working places for 
several persons. It. is fitted with tables for peripheral .laboratory 
tame and racks and cases for instruments and collections. 

The boat is equipped with an- Epi^isR otter trawl, nets,seines, and 
han{d lines for fisheries-wOrk, plankton rieto, and the intomational m- 
stnllments for hydrographic mvwti^tiohs, includirig the j^etterssoh 
k«fi|ar buROnt meter. A unique feature of the'equipment is an eleo- 
tridibifilar current meter devised by Doctor Wittiiig (1006, 1908). 

literature: Homdn (1907),. Witt% (1908). ' 
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RUSSIA. 

^ * 

Althdugb lacking favorable shores for marine work, Russia has not 
failed to^nake good use of such* opportunities as she lias, for in addi- 
tipo to the Russian station at Villefiunche she has two marae stations 
on her own shores, one in the south at Sebastopol (1871), one of the 
pioneer stations of *Euroi>4, and a second in the far north at AJexan- 
drovsk (1899), the successor of the eiu^lier station at Solo wetskv (188^1), 
the most northern station in the worlcL On these same coasts the 
• Russian Intemationa^l Oimmi^ioh (1902) has also established a 
fisheries field station. With her, great extent of rivers and many 
lakes, it is natural that Russia shoufdhave several fresh-'Water.sta- 
lions. At Lake Bologoe‘(1897) ami later on l^ke Selign^r Professor 
Borodin has maintained a summer station, and the Moscow Fisheries 
Society h^ also conducted a similar station.at LakoGlubokoje (1888), 

^ near Moscow, and the Saratov Natqral History Society has main- , 
tained a station on tlie Volga since 1900. A fisheries station art 
V Nikolsk is attached to the Russian fisheries bureau, 




BIOLOOZOAL STATIOII OF TH» DfPX&lAL ACADXVT OF SOCXFOXB OF ST. PXTXU^ 
BUaO, AT SEBASTOPOL, CEafEA..Rir8SIA. 

Director, Academician W. W. Zaieiwky, Imperial Academy of Sciences, St. Peters- 
burg, Ru®ia. 

Superintendent and chief roologiat, Dr. S. A . Zernoff, biological aution, Sebaatopol, 
Crimea, Rumia. ^ 

Aaaistant soologiat, Mias L. J. Jakuboff. 

In addition, one machinist, two collectors, and a laboratory servant. 

The Sebastopol station was foundeefin 1871 by the Imperial Acad?-" 
emy of Sciences largely tlirough the influence of Prof. A. KovaJ^vs^ 
who was for many years its director. In 1897 a new building was 
erected with ample modern conveniences and enlMg^cf^ resomces. 
Tbe station is, the property of the Imperial Acadenii^f Sciences, by 
whose' zoological section it is controlled. Br^supported by state 
funds received through the acadenjy aijiHImres the official privileges 
of governmental institutions. It^^^director is a resident member of- 
the academy at St. Petersbufgr^d the immediate control of the sta- 
tion is in the hands of^ar'J^ident superintendent, who is^lso cliief ' 
zoologist oHhsjitatfon. An assistant zoologist has charge of laWal- 
1»fy iSetail8._ An annual report. is made of the station’s activities to 
tbe Academy of Sciences. . . . 

Tlie station receives an annua! stipend of ft, 700 rubles (to b^ in- 
cKased to 16,100 rubies in 1910) and the further mcome from the 
sale of coUectiOn^io museums and institutions of learning in Russia 
and from admissions to the aquarium. Of the incom^', 4,460 rubles 
u^xpended for sdaries and labor and 2[,240 niUes for upkeep. 

coursee pf instiuctlon and is not tel<y»4 
ft ; is primarily solely a reseatoh institu^n. 
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open throughout the year, and offering ita facilities without charge 
to competent inveetigatoiB. Preference is given in the foMowing order 
to. applicants: Members of academy, profeasors, and graduates in 
Russian universities and institutions of higher learning natural 
sciences and. medicibe, foreign scholars* Russian studenh^.^and pub- 
lishing investigators regardless of academic.^tanding. Applications 
are made to the officers in charge. Investigators supplied with 
material, common reagents;; glasswaie, and service, but bring their 
own instruments. Expi^nsiVe reagents, iaboratoiy supplies, |md 
breakage are chaigeii at cost. - 

. Collections of'^living and preserved marine material are supplied 
to Russian univemities,''mu^ums, and schools for instruction and. 
research on p^^'nient of charges. List on application. 

The results of investigations carried on at the station" are printed 
in part in tKo regular series oCthe Imperial Academy with the special 
title **Travaux du laboratoire zoologique et du Station Biologique du 
Sebastopol.”' Fifteen numbers of ^is'Wriea'have appeared. 

The station is locateil ih the suburbs of Sebastopol on the marine 
boulevard on the e^teipi shore of Atellerieskie Bay, near the entrance 
*o! the ^aval harbor. |It lies oa a- small plat of ground (about SOO * 
sq. m.) against the low| clift, and its main fa^e faces the northwest. 

, It is a three-rstory building (H m.) in the French lenaissance . 

style, with a iseawani pi^jection (7.5^ by 10 m.) of one stoiy containing 
. tii^^aquarium and two towers containing the water tanks. The. walled 
court surrounding the building contains the quarters* of the assistant, 
zoologist and machinist, the water tank, storerooms', fish room, 
machine shop and smithy, and boat ways. 

On the first, basement floor are the exhibition aqukriuip room (7.5 
by 10 m.), shipping, tackle, and store, rooms, servants’ quarters, and * 
gas room, with t* Excelsior ’’ gasoline apj>aratus, which furnishes gas 
for lightiqg and laboratory usf . 

On the second Hoor is the ^neral laboratory (5 by 9 m.), a reagent 
and glassware room (3 by 5 m.) , a dark room equipped for photographic 
..work, and seven small laboratories ranging in size from 3 by 5 to 1.5 
by 3 m. On the third floor is the library (5 by^9 m.) and the quarters 
of the director and superintbndent. In all there are seventeen tables 
for investigators or studentia and three for the staff. 

There are f^teen aquaria in the exhibition room ' Of various sizes^ 
the lai^est being 2 mi long, 1 m. high, and 1.1 m. wide. The glass is 
set in iron frames and the walls and floors are of weU^bumt brick laid 
in cement and faced with natural rock. A central basin has a depth 
' of 1.5 m. and a capacity of 22 cu. m. The aquarium is built in^jrotto 
fashion with aquaria l^bted by side wihdoMrs iminediat!^ above them. 
Curtains shut off-the light AmVe tra aquaria, and access for attend- 
. mce. is Irbm * ^ ^ i • 
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The circulatoiy sTsiiem is closed. The water is puhiped by a 3-horse- 
powBT electric motor, with a 2-horsepower gas engine with pump in 
reserre. The to^ capacity of the aquaria is 24 cu. m. The water 
passes from the cement, reservoirs in the towers or in the large res- 
ervoir in the court (6 by 8 by 2 m.), with walls 0.66 m. thick, to the 
aquaria, thence through sand filters beneath each aquarium to the cen- 
tral basin, whence the water is returned to the reservoirs. The water 
is changed in the aquaria twice daily and renewed in the ^^rvoira 
.every two to three weeks or in bad weather every two months. The 
• laborafoiy circulatiqn uses fresh sea water and is'independent of that 
.of tho aquaria. ^ * 

The station is heated by stoves, has electric light, gas, fresh and 
salt water, and a Semper's compressed air'*System. 

Thd instrumental equipment of the station is enfe’nsive, including 
ftei^tats, nine microscopes (five high-grade of Zeiss, Seibert, and 
Nachet), a Schultze horizontal microscope for uqe with micro-aquaria, 
eight microtomes (of Jung and Minot-Zimmermann), and two micro^ 
photo^aphic outfits. The station is not equipped for physiological, 
bacteriological, or hydrographic work. ^ 

The library is most excellent, having been augmented by that of its 
former director. Professor Kovalevsky. It contains 5,719 volumes, 
in addition to the joumab, of which 97 are currently received. 

The field equipment consists of the sloop Alexander KwalevsTey, 36 
feet long, 10 feet 3 inches wide, 2 f^t 6 inches draft, 7 feet 7 inches 
depth, of 6 tons, fitted with “Wolverine” motor as auxiliary power 
capable of giving a speed of 6 km. per hour. .There are also several 
smaller saU and row boats. The station is quipped with dredges 
beam trawls, Apstein and MOllef plankton neds, and a plankton trawl! 

In the neighborhood of Sebastopol are many sheltered bays per- 
mitting coUection at aU times. The depths in the region of Sebas- 
topol are 20 to 40 m. At depths exceeding 100 m. the waters qf the 
Black Sea are stagnant, heavily ch^ed with hydrogen sulphide, and 
barren of life. ..The shore, bottom, and pelagic fauna above this level 
(see papers by Sdwinsky (1902) and ZeTnoff (1908)) is abundant, 
but not as rich as that of the Mediterranean. 

Literature: Ostroumoff (1892), Zernoff (1905, 1908, 1908a). 

BU88IAV MABXHX BIOLOOIOAL BTATIOV OH TEX MirBMAJHr OOAiBT. 

Alttaadro?^, ,OottT.^ArehaBf«lik^ Rnsala. 

^ Director, Prof. Dr. W. Schimkewitsch, Zoological Laboratory, 'Imperial Uni versity. ' 
et. Petenbuig, Ruaaia. 

Reeideot miperintendent, Dr. Herman Klttge. 

In addition, one aasiatant, one preparatory and several aervanta. 

The explorations of Wagner and Meereschowsky in the White Sea^ 
in 1870-1880, revealii^ there an abundant fauna, the general interest 
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in that decade in biological stations, and especially the example of 
the Sebastopol station, led the biologists of St. Petersburg to interest 
themselves in one upon the« shores of the Arctic Ocean. Under the . 
leadership of Prof. N. P. Wa^er, and after years of agitation, a 
station was finally opened in 1881 on th^ island of Solovetsky in the 
White Sea near Archangel, on ^he premise of the ancient 'monastery ^ 
of Solovetsky, largely through the aid of „the archimandrite Melete 
of that institution, who reconstructed a building for the use of the ' 
enterprise. • , 

The statidp became the arctic Mecca for students and investi- 
gators in zoology from the University of St. Petersburg and was 
opened in the summer of each year (with few exceptions). Its sup- 
port came in part from the ministry of public instruction and in part x 
from the treasury of the Imperial Society of Naturalists of St. Peters- 
burg, which includes in its membership the supporters and patrons 
of the enterprise. 

In 1899 i^he station was moved lo Alexandrovsk, on the Mufman 
coast, and a special building constructed. In 1904 Dr. S. AvJrirfzev 
was appointed as the first resident director, and the station was from 
that time kept open throughout the year. In 1908, after four years 
of strenuous effort in which the station was 'enlarged and equipped 
and a preliminary survey made of the local fauna, he retired from the " 
post and was succeeded by Doctor Kluge. 

In 190^ the station received for the firsts time a substantial grant 
from the Government (15,000 rubles) for building and equipment and . 
‘an annual stipend oIF 8,500 rubles tor maintenance, y 

,The affairs of the station are in the haiTds of' a commission of eight 
persons, members of the Royal Society of Naturalists of St. Peters- 
burg, the chairman of the commission. Professor »Schimkewitsch, 
being the director of the station. 

The station has been devoted from mception to research, no 
formal instruction and no dir^ connection with fisheries investiga- 
tions having been edta))li8h6d. J'he station is open throughout the 
year, but the arctic winter and the polar night which continues for 
two months at the latitude of the station (69^ 13' north) .make work 
impracticable during the colder months. . The favorable season is 
from April to September. 

The station is open without charge to all competent investigators, 
who should apply to the commission through the director for the 
pennisffloh to occupy a table at the station. Chemicals (except more 
expensive reaigents), glassware, material for investigation, as far as 
it is available, a separate cubical equipped for investigations, and a^ 
furnished sleeping room are provided for investigators at the station. 
Microscopes are not furnished, but the station offers the use of a Sar« 
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^U8 ^raffia ovm and » Jung miCTotom^^ Pension ia provided in 
tbe stalaon at a mbnthlj rate of 40 to 50 rubles. 

'fte station bas tbe beguming made a policy-of supplyine 
matenal for reeearcb and for museum jpurposes to Russian instit^ 
toons and otbers by special arrangement with tbe authorities in 
^arip. It conducte Aq systematic programme of zoological or bydro- 
j'^bical exploration, tbougb several interesting surveys of tbe 
venicd and bottom distribution of the fauna have been made by 
mvmtigatois ^t tbe station. Tbe investigations carried on at tbe 
stotoon have appeared in niany journals, -Russian and foreign, but 
since 1900 tbe first part of ewb volume of tbe "Travaux” of tbe 
Royal Society of Naturalists of St. Petei^uig is given "over to 
paperii product at tbe station. No special pubUcation is issued by 
tbe station. . • * 

- Tbe station is located On Katberina Harbor opposite tbe town of 
Alexa^ovsk, north of. tbe city of Kola on tbe Kola fiord/ about 12 
mdes fr^ tbe open pol&r sea. 'The station is reached via Norway 
Hammerfest, and the North Cape, by weekly steamer from Vardo' 
running from the end of March tothe end of September; also from the 
bopniimg of June to the end of September by steamer (three days) 
an^ii^cow**^'^ connections by rail with St. Petersburg 

The building stands on a barren granitic peninsula about 8 m 
above sea level, facing the southeast. It is a plain but substantial 
w^en structure (11 by 16 m.)of two stories, of rectangular form, 
with central halls running part of the length .of the long axis. Upon 
the pound floor the vestibule (2.2 by 4.5 m.) opens on the one hand 

to the central 

hall (2 by TO m.) leading to the dming room (4 by 6 m.). Prom this 
hall open a sorting room (4.5 by 4.5 m.) and five sleeping rooms 
(3.5 by 4.5 m.). ?Vom the dining room open the cuUnary depart 
ment (4^ by 5 m.) and another sleeping room (3 by 6 m.). Stairs 
ascend from the central haU to the floor above, upon which are 
Iwa^ the two labpAatoiy rooms (4.5 by 9 and 6.2 by 6.6 m., respec- 
. tively) each abundantly lighted and with a row of four and five 
rabicals (2 by 2.5 m.) along the outer walls. Each cubical is formed 
by partod petitions not reaching the ceiling and is provided with a 
weU quipped work toble facing the window. A chemical labors. 

’ /?T V 7 ^'^ “ comfortably furnished Ubrary and museum 

(4.5 by 6 “•) are upon the: Opposite side of the hall, where are also 
gs, i Wf (2.2 by 4.5) for , the aesistkhts. A 

g^atowrxmrii j^ 1^ 3 rri room (i:5by 3 m.) for photographic 

wprleap aquarium room in the projecting ell formed 

f i. .4>y tnat part of the h iiilding , 
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The building is heated throughout with huge RussUn* stoYes. 
It is amply furnished with glassware, chemicals, wd aquarium 
facilities and is piped for both salt and fresh water. The fresh wateinr 
supply is furnished by hydraulic ram from a spring one-fourth km. 
from the station. The libraiy contains a working collection of 
approximately 1,000 books and pamphlets, dealing mainly with the 
northern ^auna and flora. A museum collection of the local fauna 
and flora is elso in proce^ of formation. 

The pumping plant is housed, in a small separate building. It 
consist^f a Bdttger hot-air engine attached to a vertical plunger- 
pumpT The sea water is drawn through a inch lead sea pipe. 
O^account of the extreme freshness of thei^uiYace waters in spring 
and early summer it is necessary to sink the intake to a depth of 
15 Ip. to secure water of normal salinity. From the pump a main of 
l§-inch lead pipe leads to an elevation of 9.3 m., where it discharges 
into two wooden tanks of 4 cu. m. capacity each. A distributing main 
of ij-inch lead carried the water thepce to the sorting room, labors 
tones, and aquarium room. The laterals are of f-inch lead pipe, 
with hard rubber cocks. 

The aquarium room is provided with a peripheral lead-topped 
table with sloping surface and marginal gutter. Rectangular glass 
accumulator jars, 50 to 60 in number, are used for aqtiaria on this 
table and their overflow runs on to the table and is carried away from 
the gutter in discharge pipes. The water is used but ono». In the 
center of the, room is a large aquarium tank 3 m. long, 1 m. uride, and 
0.75 m. deep, so constructed that ii mayfbe divided by removable 
glass partitions into three smaller aquaria. Beneath this aquarium 
is a lead-lined basin with slat n^ks above for glass aquaria fed by 
siphons from the' tank above. Overhead, spray and surface outflow 
are used in the large aquarium. A natural aquarium with a capor 
city of 20 cu. m. is formed in the solid granite near the station, and 
the sea water from the laboratory is passed through this. 

In addition to the laboratdiy the station has also a two-story 
dwelling used by the resident superintendent and the station ser- 
vants,, a two-story boathouse and tackle warehouse. 

The field equipment of the station includes a 70-foot scboonW' with a 
25-horsepower petrol motor for auxiliary power, a laige sailboat 
(9 m. len^h, %.7 m. l^am) equipped With pump fpr plankton work, 
and a winch with 300 m. of wire cable for dredging, and another isiail- 
boat and th^ . rowboats. Thisre is an ample equipment of neto^ 
(bedjges seii^V etc,, foE field - ^ 

Epk fiordi, upon, which the statibn is situated, i$ 65 Ion. in leny^ 
and ,2 tp 5 in width, with a rnean.depth of 20 to 50 nil and a maxim um 
depth of 260 to 400 m. Some sho^ water is found along shorea aind 
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near theJew islandi. , Close by the station depths of 50 to 60 m. an 
• found. TTie salinity of the water at surface levels is subject to great 
fluctuations. The shores are granitic and afford a firm substratum 
for attached forms of life. Pull lists of the land flofa and marine 
■fauna are given in the paper of Detjugin. (1906). In this list are re- 
, corded 32 species of Coelenterates, 24 echinoderms, 98 moUusks, 19 
tunicates, and 41 fishes, indicating a fauna of remarkable variety amd 

richness, when the high latitude of the location is considered. 

Literature: Dean (1894), Sand (1897),.Faussek (1896), Derjugin 
(1906), Averinzev (1906, 1909). ^ 

xussuur Btrasatr roa thb nrntairATioaAi, nrvxsTiaATtoa or the sea. 

Miniatry of agriculture and imperial domains. 

Russian del^iates: Prof. Dr. O, va6 Grimm, Dr. N. Knipowitsch, zoological museum, 
Academy of Sciences, St, Petersburg; Dr. L. Breitfuss, Zerkownaja 26, St. Pete^ 
burg.; 

The Muring expedition, , 

Director, Dr, L, Breitfuss. 

Scientific awistants: Dr. A. Hausmann Dr. O. Hausmann, Dr. W. Iseatechenko, 
Dr. A. Linko, Dr. A. Smimow. 

St, Petersburg office, Zerkownaja 27. ^ 

Field station and laboratory at Alexandrovsk, Gouv. Archangelsk. 

^ The participation by Russia in the Internatioilal Commission for 
of the Sea is shared by two independent bureaus, 
the 'Finnish bureau with headquarters at, Helsingfors, and the Mur- 
man coast expedition with headquarters at St. Petersburg, and field 
of operations on the extreme northwestern coast of the Rmpire from 
^^ Varanger fiord on the Norwegian frontiei^ to the margin of the 
White Sea. It shares with the Norwegian province of Finmark the 
climatic amelioration of the^Gulf Stream and the resulting enrich- 
ment of its fauna and flora ^fid fisheries, noted for centuries for their 
wealth. ^ 

The field of operations of the Russian bureau is a triangular area 
vextendmg north from Kola fiord along meridian 33® 30' to 75® north, 
thence Goose Cape on Nova ^mbla *(72® north), and retuniing 
thence to Kola fiord. Explorations are also conducted in Barents 
Sea to 77® north, westward to Vardo, and eastward to the Kara Sea. 

Tim Murman explorations were begun in 1898 under Doctor 
Knipowitsch ^d continued smce 1902 under Dr. L. Breitfuss aO a 
part of the international scheme. In addition to the scientific work 
, along hydrographic, meteoi^ological, geographic^ and biological lines 
Qamed out according to the programme of the Intematipnal ^ojpi^ 

> ^ ^ in quar^rly crui^ the l^urman lahor^toiy condpc^ an 
l', industrial, educational, sociological aM 

f t^pio lines with the object of developing these arctic fisheries and 
buildinir tip the race of native fishermen The 
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ments of the fish; improTement in fishing tackle and^ Tsesels by 
mtroductioB of new moaels, new metho^ds of salting and curing, thh 
use of ice, and the preeenration of the salmon fisheries. Along socio- 
logical and philanthropical lines it includes the extension of the 
weather service and telegraph lines, ^tablishment* of life saving 
stations and ships, industrial agencies Tor purchase of supplies /tnd 
marketing the product, the opening of orphanages, schools, and public 
baths, and medical inspection and relief. ’ % 

The station also supplies from its abundant resources <^Uections of 
animals and marine plants to schools and learned institutions, but ^ 
does not seek to make provision in its shore laboratory for independent 
investigators. 

In addition to the shore laboratory and coaling station at Alexan- 
drovsk on Kola fiord, the equipment of the Murman station includes 
a specially constructed research ship, the Andre Pervosinmnyi^ a steel 
vessel of 336 registered gross tonnage, length 151 feet, draft 10 feet, 
carrying five olKcers and a crew of twenty-two men. The vessel has 
triple compound condensing engines of 420 horsepower, giving a 
speed of '10 miles per hour. It is fully equipped with steam winches 
for handling fishing gear and scientific instruments. The station 
also has the use, as need arisesrof the administration steamer Murmanj 
a wooden steamer Phoca, and several sailing yessels. 

The equipment for biological work includes dirges, Sigsbee trawls^ 
Hensei\ plankton nets, the Helgoland fry not, Petersen’s young-fish * 
trdwl. The fisheries isquipment is most ample, including long lines, 
set and drift nets, sack nets, fish and otter trawls. The hydrographic 
equipment contains Pettersson-Nansen waterbottle, Negretti-Zambra 
and Nansen thermometers, several typos of. sounding machines, 
Ekman current meter and ^ccW disks. The ship also carries a full 
equipment of meteorological in^ruments induiling a Pulfrich appa- 
ratus for measuring refraction and kites with meteoro^aphs. 

The results of the work of this expeiiition have'' been published in 
the international bulletin at Copenhagen and in Russia in a series of 
‘'Annual Reports,” '‘Result^ of Expeditions,” and special fcirculara of 
information as well as in widely scattered scientific contributions. 
Literature; Bi:eitfuss (1906). 

pBorxssox BOBODnrs nxs^wATn bzoloqioal statiob of thx dkfbeiai. ' 

800ZBTT OF VATU^.ALI8T8 OF 8T. PXTBBSBUBO, T.Ame SXLZOXB. 

• . • * . / 

Director, Academician Ivan P. Borodin, botanical museum. Imperial Academy ot 
Sciences, St. PeteiBburg, Russia. ' . ^ 

Superintendent^ Doctor Molcanoy. . * 

Founded in 1906 solely At the private expense of the dhector and ol 
Professor Woronin of the Academy of Sciences and since maintained 
ehtiroly by Professsor ^rodin. A gift of 6,000 rubles to the Imperial 

Society of N aturaliets serves also as. endowment. 
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TfaestAticm waa iQotted from 1897-1905 on the eastern shore of Lake 
Iklogoje betwiien St. Petersbuig and Moscow in a cottage of. six 
rooms two of which provided laboratory places for six workers. In 
1906 the laboratory was transferred to Lake Seliger, 80 km. in 
length and the source of the Volga. The station is on the western 
shores of the lake about 8 versts, northwest of the city of Ostashkov, 
twelve hours by rail southeast of St. Petersburg. The superintendent 
is elected each year by the Society of Naturalists. The only charge 
made hi the station is for board. Laboratory facilities and lodging 
are furnished to the workers. The laboratory is supplied with’ 

, microscopes, microtome, paraffin bath, chemicals and glassware for 
biological work and through the cooperation of friends a very fair 
working library (see lists in **Berichte*^ of papers pertaining to the 
botany and zoology of fresh waters. There is also a field equipment 
. and laboratory app^atiis for quantitative and statistical plankton 
; “ work. * 

The station is open in summer from May to 'September and is used 
solely for investigation by mem^rs of the Society of Naturalists; 
The results of the investigations, chiefly faunistic^ systematic, and • 
OBOological appear in a series of “Reports of the Fresh Water Biolo- . 
gical Station of the Imperial Academy of Sciences,** two volumes of 
. which have thua.far been issued. . . 

* V Literature: Borodin (1901, 1906). 

EUSaiAV nSB-OOLTUBAL LABOEATORlT AT lflXOL8XOJZ. OQUV. XOVdORob. 

* Director, Dr. Oscar Grimm, Kuasian bur^u of fiahertea, 8^. Peteraburf^. 

Superintendent, Dr. A. A. Lebideozoff, Nikolskojo. v . 

This laboratbiy i§ pnniaiily a fish-cultural establishment, but 
connected therewith is a biological station. The main lino of inves- 
. tfgation in progress therein is the chemioal examination of waters 
. with refefence to their relations to the problems of fish culture. 

; . TSX VOLGA BlOLOOlOAI. STATXOfr. 

, Director, Dr. W. Meiaener, Saratoff, Qouv. Saratoff. ^ 

* Hecretvy of Samtoff Society of Naturali^^ - 

: ‘ This station upon the greatest of the Russian rivers was founded 
in 1900 by a group of, biologists in the Saratoff Society of Naturalists. 

^ ; The Saratoff station has been most fortunate in having as its directors 
. succession of the foremost investigatora in limnology in 

Russia. The first director Dr. W. Zykoff, fresh from his doctorate at 
Uiutwisity station duWgthe two yoars 

1960 ^ (^imection. ^ He was followed in 1903 by Dr. A. S; w 
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bj gift a 30-foot steel ste^j^cutter for its field work. Its building 1 

providra places for seven or eight invratigators. Applications for | 

admission should be sent to the director or to the secretary of the 
society. . ^ 

The lines of investigation followed atSaratoff have been hiainly 
faunistic, with special reference to the invertebrates \>ther rba ii 
insects wd to fishes’. ' Special attention has been paid to the para- 
sites of fishes, to the culture of the stuigeon, and to the plankton of 
the Volga. . 

The station is located in rented quarters near the bank of the 
Volga in the city of Saratoff. It is a plain one^tory building (extreme 
dimensions .9 by 33 m.) containing a large laboratory (9 Jy .10 m.)i 
library and aquarium room (7 by 9 m.), a dark hiom {2.& hy 2.5 m.)J 
a collection room (2.5 by 8 m.) and a director’s office (2.5 by 4 m./ 

The station is very fully equipped with movable aquaria, glasswaiie, i 
reagente, etc., for morphological work, has 3 microscopes of Hart^ 

* nack, Veiick, Md.Leitz, microtomes, and paraffin oven. • Ther^ is a 
good working library pf the current literature of fresh-water fauna 
and flora, and a good beginning has been made on a typo collection 
of tho local fauna. ^ 

' The field equipment 'consists of a 30-foot steef steam cutter, iVofu- 
nhat, a sailboat, Daphnia, and smaller boats for local expeditions. 
Theip is a full equipment of special trawls and dredges, Apstem nets, 
centrifuge and Zwi€keft counting microscope for plankton work. 

The explorations at SaratoiT have brought 4o light a wonderfully 
rich and interesting fauna and flora. Over 1,000 species have been 
found in the stream. Among them are no less than seven species of 
^ marine Grostacea from the Caspian area which have found their way 
not only into fresh water but to a distance of 900 versts from their 
•normal habitat. . ^ • 

The Saratoff station is thus in a unique location in a rich field on 
one of tho largest rivers of Europe, in a position of vantage to render 
signal service to the science of hydrobiology and' fish culture. ' ' 

The publications of the station are issued as a series of **Raboty” 

(vol. 3 in 1909) included in the “Trudy” qf the Saratoff Society of 
Naturalists. ... 


Literature: Sovyet (1902), Skor^kow (1903, 1903a), Meissner (1906 
•1907, 1908), . ’ 

BTD^nAPKIOAI. STAnOV 0» LAD OLTrSOKOnt, RAK MOSCOW, MUBKA. 

• N. 2ogr»f, profe^r of roology, U|dv«»l^ol'Mosc»W; ■ 

.Superintendent, N. VoKuioffi.soologtcal kbbntcMy, Univettityof lifoecow. 


. he. oldest fiesh-water station ih Russia', was. opened' as a 
movable summer station by Professor ^graf in 1888, which, in 1890, 
i yras permanenUy located oh Lake Glubokpje^(Lac Profond) in the 
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patriot of Routt, near Moscow, '^his is an isolated lake, attaining a 
maximum depth of 30 m. It is free from contamination by fa<^ris8 * 
or villa^ imd presents a giwt variety of shore line. The station 
- WBa lodged at' first in tem^rary quarters, but m 1894 a small build- 
ing specially for the station’s accomodation was erected by Prince ‘ 
Dolgorodikoff, From 1894 to 1898 the station was administered by 
Dr. S. Zemoff. The building was enlarged and its work diversified 
along practical lines, but it was open only during suminor months. 

^ In 1904 the slender budget of the station (400, rubles) from the sec- 
'tion of ichthyology of the Acclimatixation Society of Moscow was 
' increased by a subvention from, the minjstiy of agriculture and 
domains of 4,^ rubles and ai\ annual stipehd of 1,400 rubles. This 
made possible the equipment of the. station with suitable apparatus 
wd instruments for hydrographical and bacteriological work, the 
improvement of the library, and the erection of an additional labora- 
tory accommodating sixteen studenls. A permanent superintendent 
was appointed and a programme of continuous work instituted. An 
. ichthyological laboratory was oj^ned in Moscow in conpection with 
the new aquarium of the 2^oological Gardens, which was destroyed in 
the revolution of 1905, but has been rebuilt on larger lines and was 
'completed at4he close of 1909. With improved facilities the, station 
not only provides regular, courses of instruction in summer months 
for university students and facilities for research for advanced stu- 
dents and specialists, but has also undertaken a definite programme 
of coordinated research along physical, chemical, bacteriological, and 
biological lines. ^ 

The station has published two volumes of ‘^Travaux." and others 
are in preparation. 

Literature: Zograf (1897). 

‘ BULGARIA. 

BtJtaAEIAJr XOOLOQXOAL STATIOV. VABVA. BULOA&IA: 

At the seaport of Varna bn the western shore of the Black SetL there 
is in process of erection a magnificent building for a zoological sta- 
tion and aquarium, which is exceeded in cost and dimensions only by 
the station at Naples. It was begun in 1906 and approaches ^mple- 
■tion at the close of 1909. The total cost of the structure will be in the 
naighborhood of 5()Q,000 francs. The enterprise owes its origin to 
Ihrince (now King) Ferdinand of Bulgaria, whp for many years has 
fpU()we<I ^th interest the station at Naples lifinistbr Ivau Sohisch^ 
mahof, of department of edu€iatipD,.:«nd J^ P. Stoiapoff, of 
■the Uniyersity at Sopj^^ have been instrumental in furthering the 
6hteq[>ri8e. . , 
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